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Color Problem? 


It WAS in a large southern city and here's 
how prechlorination solved it. 


At this 60 M.G.D. plant color was running 
from 20-30 ppm. Several methods of re- 
moval were tried without particular success. 
In 1944 the prechlorination dosage was in- 
creased to 8.0 ppm to give a free chlorine 
residual on the filters of 0.8—1.0 ppm. This 
treatment reduced the color to an average 
of 7-10 ppm. 


In addition, free residual chlorination helps 


“The Only Safe Water is a Sterilized Water” 


WALLACE & TIERNAN 
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Whether: your problem is one of olor re 


moval, coagulation, algae control or war 
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ation can help because free ne 


chlorine residuals “right at 
the start” are the best means 
of assuring customer satis- 


faction “right to the end”. 
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ORTS to eliminate the expense 
of painting water tanks have led to 
the use of a corrosion resistant metal. 
Aluminum, in rolled form, at an ap- 
proximate base price of 20¢ per Ib. (as 
opposed to steel at 24¢ per lb.) and a 
weight of approximately one-third that 
of steel, offers, so far, the only practi- 
cal solution to this major problem. 
“4 } Aluminum is highly resistant to corro- 

watr| sion by water; it is easily fabricated ; 
erection costs are reasonable; and it 
42] lends itself to simplicity of design at 
low cost. 

Today, every improvement in design 
and construction of water works struc- 
tures must consider not only the results 
obtained, but the original cost and the 
cost of maintenance. Since mainte- 
nance is now one of the primary costs 
in the operation of any business, all 
water works operators are constantly 
seeking to lower this expensive item. 
High wage rates and inefficiency of new 


Aluminum for Water Works Structures 


By John M. Perryman 
Engr., R. D. Cole Mfg. Co., Newnan, Ga. 


Presented on September 11, 1946, at the Southeastern Section Meeting, 
Savannah, Ga. 


workmen work against most efforts to 
reduce maintenance costs. Aluminum, 
with its low maintenance requirements, 
may help considerably. 

In Macon, Ga., a 500,000-gal. ele- 
vated tank has been constructed with 
an all-aluminum roof, ladders, roof- 
supporting structure and other details 
(Fig. 1). The tank itself is 60 ft. in 
diameter and the aluminum roof—the 
area above the water line—approxi- 
mately 41 ft. in diameter. Roof plates 
are ts in. thick and the structural sup- 
ports consist of extruded aluminum 
alloy I-beam sections. Rivets, bolts 
and ladders are of aluminum. The 
roof plates are made from type 3-S 
half-hard aluminum alloy. Ladder and 
bar sections are of 53-ST alloy and 
structural members are of 61-ST. The 
supporting structural sections are made 
of 61-ST. 

The structural sections have the ap- 
proximate strength of steel sections of 
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the same design and, in addition, are 
highly resistant to corrosion. This 
61-ST alloy consists of 98 per cent alu- 
minum and small amounts of silicon, 
magnesium, copper and chromium. 

The actual increase in cost for the 
aluminum roof above the cost of steel 
amounts to approximately 2} to 5 per 
cent of the total cost of the structure. 
This increase is entirely dependent 
upon the size and type of roof construc- 
tion. Such an increase would amount 
to about $750 for a 100,000-gal. tank 
and about $2,000 for a 500,000-gal. 
tank, similar to the one at Macon. 
This roof weighs 5,200 lb., whereas a 
steel roof would weigh 15,000 Ib. 

On the Macon job, it was decided 
that it would be best to use the same 
metal thickness for the roof as was used 
for the tank body. Although a lighter 
gage could have been used, it was felt 
that the workmen, who were accus- 
tomed to handling thicker materials, 
might damage lighter gages. 

A number of small all-aluminum wa- 
ter tanks and towers have been erected. 
These structures actually cost about 35 
per cent more than similar steel struc- 
tures. Again, the original higher cost 
of material is offset by the lower han- 
dling cost, ease of erection and lower 
maintenance cost. Periodic interrup- 
tion of service for painting is eliminated. 

To provide complete protection from 
corrosion, connections in the Macon 
tank were made with hot-driven 53-S 
aluminum alloy rivets and 24-ST alloy 
bolts. An aluminum base elastic com- 
pound was applied to prevent any con- 
tact of aluminum and steel, as a pre- 
caution against electrolysis. 

The cost of this roof compared fa- 
vorably with that of steel. Further 
experience in this type of work may 
make it possible to reduce the cost 
considerably by the use of lighter gage 
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material. Erection time is also reduced 
by the use of these light metals. Re. 
cently, a structure weighing approxi. 
mately 5,200 Ib. was erected in less than 
eight hours by a crew of four men. 
It is suggested that the excellent re. 
sults obtained over a period of fifteen 


Aluminum Roof and Details in 
500,000-gal. Tank 


Fie. 1. 


years with aluminum roofs on oil stor- 
age tanks might encourage water 
works operators to consider this type 
of construction. Painting is not re 
quired, but if tanks are located near 
the seacoast, it may be desirable to 
paint the outside after a period of years 
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Dec. 1946 ALUMINUM 
to improve the appearance. Even un- 
der such unfavorable conditions, how- 
ever, painting is mot necessary for 
maintenance alone. 

It now costs approximately $2,000 to 
clean and paint a 100,000-gal. elevated 
tank both inside and outside. As this 
cost is normally incurred after three to 
five years, a small increase in the origi- 
nal cost will soon be offset by the elimi- 
nation of this maintenance expense. 

Aluminum alloys could well be con- 
sidered as a substitute for steel filter 
gallery piping inside of buildings and 
above the ground. On mild carbon 
steel filter gallery pipe of 60-in. diame- 
ter, it has been common to use a thick- 
ness of 2 in. weighing approximately 
420 lb. per ft. Aluminum pipe of the 
same thickness weighs approximately 
145 Ib. per lineal ft. The total cost of 
steel pipe is about $33.50 per ft. and 
there is an additional cost of approxi- 
mately $6.50 per ft. for application of 
coal-tar base coating on the inside and 
outside. This totals $40.00 per it. 
The cost of pipe made of the same 
thickness of aluminum alloy will be 
about $44.00 per ft., and no coating 
is needed. This means a total increase 
of about 10 per cent for aluminum over 
steel. Reduced installation costs, how- 
ever, as well as the lower cost of sup- 
porting members and reduced mainte- 
nance, will more than offset the higher 
price of the original installation. This 
total saving would be even greater 
when compared with cast-iron filter 
pipe and its cost of installation. 

A riveted pipe made of 61-ST alu- 
minum alloy weighs less than 50 Ib. per 
lineal ft. for 60-in. pipe designed for 
50 psi. working pressure. This is *s-in. 
pipe. Saddles and _ stiffening rings 
would be required, however, for long 
unsupported sections. Cast-iron pipe 
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of comparable size and working pres- 
sure would weigh 650 Ib. per lineal ft. 

Where possible, riveted construction 
is desirable, as the strength of heat- 
treated high-strength aluminum alloys 
is materially affected by welding. It is, 
however, quite satisfactory when it is 
not highly stressed. 

It is believed that aluminum alloy 
construction affords the most economi- 
cal means of combating corrosion. 
Cost of completely fabricated and 
erected large all-aluminum tanks has 
not been established, but indications 
are that the increase in price will be 
from 35 to 45 per cent. With more 
experience in fabrication and erection, 
and the possibility of the lower cost of 
aluminum, costs may be considerably 
reduced in the future. 

The use of a chlorinated rubber base 
vehicle for aluminum paints offers 
many advantages, such as_ superior 
chemical resistance and quick drying. 
These materials are now on the mar- 
ket, and their advantages cannot be 
too highly stressed for use in painting 
all water works structures. It is rec- 
ommended that 2 lb. of aluminum 
paste be used for each gallon of the 
vehicle. With this formula, excellent 
results have been obtained in areas sub- 
ject to strong salt-laden vapors. 

Many other uses for aluminum in 
water works structures may be found. 
Ladders, floor plates, hand railings, 
vent pipes, ventilators, windows, doors, 
towers for supporting pipes, and elec- 
trical circuits are examples. There are 
many areas where the installation of 
aluminum alloy structures will prove 
highly profitable. With continued re- 
search in the alloying of this metal with 
other metals and with improved weld- 
ing methods, many additional uses will 
be found. 
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Electronic Pipe Finding and Leak Locating 


By Curt R. Fisher 
Fisher Research Lab., Palo Alto, Calif. 
Presented on May 9, 1946, at the Annual Conference, St. Louis, Mo. 


INCE the war, much of the new 

knowledge in the field of electronics 
has become available to utilities. Just 
as radar was used to detect a plane or 
ship and sonic locators were used to 
detect the fine vibrations of a subma- 
rine, so, now, the same electronic prin- 
ciples have been applied at the Fisher 
Research Lab., Palo Alto, Calif., to 
produce instruments that locate pipe 
and detect leaks. Pipe finding and 
leak locating are complementary; the 
pipe must be found before the leak can 
be discovered. It is, therefore, logical 
to describe the job in two phases: first, 
that of finding the pipe and, second, 
that of finding the actual leak. 
Pipe Finding 

The finding of the pipe is best done 
with an electronic device known as the 
“M-Scope Pipe Finder.” This equip- 
ment consists of a directional transmit- 
ter, a directional receiver, a pair of long 
handles, a pair of phones and a carry- 
ing case. 

The operation of the pipe finder is 
very simple. There are two directional 
loops, one with the transmitter, the 
other with the receiver. If both loops 
are held in a vertical position over a 
pipeline, as in “A” of Fig. 1, maximum 
response is shown on the meter, and 
the tone in the earphones is loud. If 
the transmitter is in a vertical position 
and the receiver horizontal over the 
pipe, as in “B” of Fig. 1, the response 


will be at a minimum. If the receiver 
is moved slightly from side to side, the 
response will increase on either side 
of the center of the pipe. 

With both the transmitter and re 
ceiver vertical and approximately paral- 
lel to, but not near, the pipe, the re. 
sponse in the receiver will be very low, 
When both operators are directly over 
the pipe, a maximum response will be 
obtained both in the phones and on the 
visual meter of the receiver. In this 
manner, almost any pipe can be located 
easily and accurately. In all these op- 
erations, however, the two units must 
be kept at least 30 ft. apart, lest they 
couple directly through the air. 


Pipe Center and Depth 


To locate the exact center of the 
pipe, the receiver need only be moved 
horizontally over the pipe with the 
transmitter still vertical. There will 
be a null or minimum response in the 
phone when the receiver is exactly over 
the center. A slight increase will be 
noted on either side of the null point 
as the receiver is moved from side to 
side. After finding the exact center of 
the pipe, its depth can be determined 
readily. 

With the transmitter still vertical 
over the pipe at “A” (Fig. 2), the re- 
ceiver should be moved away in a line 
perpendicular to the pipe, but with the 
receiver case tilted in a 45-deg. angle 
until, at “B,” a null position is found 
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Fic. 1. Operation of Pipe Finder 


again. From this point, “B,” the dis- 
tance to “A,” the center of the pipe, 
as obtained by the null in the hori- 
zontal position, equals the distance 
downward from “A” to the pipe. What 
has happened is that use has been made 
of the equality of the arms of the isos- 
celes right triangle BAC that was 
formed. 


Bends, Dead Ends and Services 


To locate a bend in a pipe, the re- 
ceiver need only be placed over a 
known portion of the pipe and the 
transmitter moved along the pipe as 
in locating it originally. If the pipe 
bends, the response in the receiver will 
drop off at the bend. The searcher 
should then move in a circle, pointing 
the transmitter toward the spot where 
the last definite indication was obtained. 
The direction of the bend will be re- 
vealed as soon as the exploring trans- 
mitter crosses it. 

Dead ends can be located in similar 
fashion. With the receiver over the 
known part of the pipe, as before, the 


Receiver “Null” 
at 45-deg. Angle 


> 


Ground 


Line of Pipe 
Surface 
Distance: 


3.5 Located 
Spirit Level 
4 . 
AtoB 


Center of Receiver to Ground 1.3 ft. > Nee 
Depth of Pipe 22 tt. 


Fic. 2. Determination of Depth 
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transmitter is moved along the pipe 
until a sudden drop of response indi- 
cates the dead end. 

With the receiver still vertical over 
a known portion of pipe, a stub or 
service may be located by moving the 
transmitter vertically but in a 90-deg. 
angle to the main. As the transmitter 
passes over the lateral, a response will 
be obtained in the receiver. 


Detection of Metal Objects 


To locate metal objects, valves or 
valve and manhole covers, the receiver 
and transmitter should be coupled with 
the pair of handles. As shown in Fig. 
3, the two units are then neutral to 


Receiver Shows 
Maximum 
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Fic. 3. Detection of Metal Objects 


each other. A control is provided on 
the transmitter to obtain a perfect 
neutral position. When the equipment 
is operated in this manner, it will indi- 
cate the presence of metal objects when 
passing directly over them. This pro- 
cedure may be used to locate obstruc- 
tions in the path of a ditch digger. It 
is a widely used method and has saved 
the great expense of repairing broken 
pipes and cables. 


Leak Location 


The leak locator is known as the 
“M-Scope Water Leak Detector.” As 
it is a very sensitive instrument, it must 
always be handled with care. In opera- 
tion, vibrations from a leak are picked 
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up with a sensitive crystal pickup, 
translated into electrical currents and 
amplified in a high-gain amplifier as 
much as 10,000 times. The instrument 
is equipped with headphones and a 
visual indicator which records the leak 
vibrations. 

To use the detector, the line of the 
pipe must first be determined and its 
location marked on the surface. The 
detector should then be connected, and 
the pickup unit attached to the pickup 
plate and placed directly at the line on 
the pavement. A reading may then be 
taken from the meter. 
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sary to make direct contact with the 
pipe in order to obtain readings on 
exposed connections such as meters, 
valves, hydrants or actual exposures 
of the pipe (Fig. 5). 

The test should start at the meter 
box nearest the visible water indication, 
With the pickup unit resting on the 
meter or pipe (not held by hand), a 
reading is taken. The pickup unit 
should then be moved to the adjacent 
meter boxes and the procedure re 
peated. The highest reading will be 
at the box nearest the actual leak. 

It is possible to be misled by water 


Position 1 Position 2 Position 3 Position 4 Position 5 


Ground 


Leak 


Fic. 4. Meter Readings for Leak Location 


By advancing the pickup unit to 
other stations, and watching for the 
highest reading, the general location 
of the leak may be found. Its precise 
location may be fixed by the highest of 
the readings taken when moving in 
short intervals of about 3 to 6 ft. (Fig. 
4). Care must be taken not to touch 
the pickup during a reading, lest the 
unit be disturbed. 


Contact Leak Location 


If this procedure does not give the 
desired results, the contact method 
should be used. For this, it is neces- 


being drawn through a pipe. Record- 
ing gears moving in the meter will 
cause a reading; it may therefore be 
necessary to shut down service tem- 
porarily. 

When a maximum is obtained on one 
meter, the main and lateral should be 
checked with the non-contact method. 
If the leak is still not found, the main 
may be contacted in the vicinity where 
the highest reading was obtained by 
drilling contact holes through the 
pavement. 

With the sounding rod touching the 
pipe at “A” (Fig. 6), the pickup should 
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LEAK LOCATING 


Fic. 5. Leak Location by Contact 


be attached and a reading taken. A 
second hole “B” should be drilled and 
the procedure repeated. If the reading 
is less at “B,” a third hole “C” will 
have to be tested in the opposite direc- 
tion, and then more until the readings 
rise to a maximum and decline again. 
When a leak has been located, the 
tester should be sure to check for lat- 


E D 
Meter Readings: © 
' ' 


erals, as there may be an old abandoned 
service or some unmapped lateral. The 
excavation should be made at the point 
of highest reading, working toward the 
next highest point. It is well to re- 
member that leak vibrations will carry 
about 100 units of distance along the 
pipe for every unit of distance through 
average soil. 
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Fic. 6. Contact Sounding for Leak Location 


4 
Cc A B 
() (*) 
i ' 
| 
| i] 
i} 
| 
1} 1] 
1 
1] 
| | | 
Pipe 


1334 


Periodic Leak Surveys 


The leak locator equipment can also 
be used to supplement regular pre- 
ventive maintenance procedures by pe- 
riodic leak surveys. The equipment 
may be mounted in a service car, with 
power supplied from the car battery 
(no polarity has to be observed). 
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Readings may be taken and recorded 
about once a month on hydrants and 
valves according to a district map. The 
position of the valves and other perti- 
nent information should be noted. The 
development of leaks will cause the 
readings to change. The leak can then 
be traced to a certain area and located 
by the methods described. 
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The Disinfection of Water Mains 


By Austin N. Heller 


Research Assoc., New York Univ., New York 
A contribution to the Journal 


Epiror’s Note: These studies were carried out while the author was Asst. 
Industrial Health Officer at the U.S. Naval Shipyard, New York; but the opin- 
ions and conclusions asserted are those of the author personally and are not to be 
construed as official or as a reflection of the views of the Navy Dept. or of the 


naval service at large. 


TERILIZATION of water mains 

consists in the reduction or elimina- 
tion of coliform bacteria to a point 
where the water passing through the 
main will meet U.S. Public Health 
Service standards for bacterial quality. 
The actual procedure involves applying 
a germicidal agent to the water or 
sometimes to the pipe itself. In the 
very strict sense of the word, one does 
not attempt to produce sterility, or the 
killing of all bacteria. 


Early Methods 


The earliest and simplest method 
used to reduce contamination in new 
or in polluted water mains was repeated 
flushing and dependence upon the me- 
chanical action of the flowing water. 
This method proved quite unsatisfac- 
tory. The importance of flushing and 
particularly of sterilizing newly laid 
water mains was first realized about 25 
years ago (1). Chlorine compounds 
and, more recently, elemental chlorine 
gas dissolved in water have been used 
in the sterilization procedure. Other 
compounds, such as lime, have been 
used with only limited success. 

One of the early methods was to 
place an estimated quantity of chloride 


of lime in the water main to be treated 
and to allow water to flow in, thereby 
tending to dissolve the chlorine com- 
pound, after which both ends of the 
main were closed. The germicidal 
agent (usually 100 to 200 ppm. chlo- 
rine) was permitted to remain in con- 
tact with the water for periods ranging 
from several hours to several days. 
More recently, high test hypochlorite 
(70 per cent available chlorine) and 
elemental chlorine gas have been used. 
Concentrations of chlorine varying 
from 10 to 700 ppm., with repeated 
contact times of 3 to 48 hours, have 
been employed. The results have not 
been wholly satisfactory (2-7). The 
author has observed that even an hour 
after the heavily chlorinated water was 
flushed out, the water flowing through 
the mains showed the presence of coli- 
form bacteria (4, 8). 


Site of Infection 


Assuming that no cross-connection 
exists and that practically all foreign 
matter that may have entered the newly 
laid or repaired mains has been ef- 
fectively flushed out, there still remains 
one potential source of contamination, 
i.e., the calking material which is used 
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in pipe joints preparatory to sealing the 
joints with lead. 

The most commonly used calking 
material at the present time is jute or 
hemp braid, sometimes referred to as 
yarn or oakum. It is not generally 
known that certain types of jute are 
cured by being retted in manure. Such 
material can and does contribute liber- 
ally to the bacterial flora when em- 
ployed in the laying or repairing of 
water mains (1, 2, 4, 5, 6,9). Fur- 
thermore, even if the jute were steri- 
lized prior to use and were applied 
under aseptic conditions (a patent im- 
possibility under field conditions), the 
jute itself is capable of supporting the 
growth of coliform bacteria (1, 2, 4,9). 
Consequently, any bacteria circulating 
in a water system may find comfortable 
lodging, with food available, at any one 
of the joints in a water main. 

There have been many attempts to 
solve the problem of aftergrowths of 
coliform bacteria presumably resulting 
from utilizing jute as a packing mate- 
rial. It is interesting to note that, un- 
der laboratory conditions, 200 ppm. of 
chlorine solution for a period of 5 min- 
utes was required to kill all of the coli- 
form bacteria present in one gram of 
jute (9). A number of other methods 
for treating jute prior to installation 
have been reported (5, 7). The most 
promising method appeared to be the 
impregnation of hemp with ortho- 
mercuro-phenol (Klerol). It was re- 
ported that 3 mg. of mercury per gram 
of hemp held the bacterial count down 
for many months (5, 10). Neverthe- 


less, even under these conditions, con- 
centrations of chlorine as high as 200 
ppm. had to be employed and main- 
tained for 24 hours to produce appar- 
ently satisfactory results. 

A new method of water main steri- 
lization was introduced by the author, 
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whereby low chlorine dosages were in, 
jected under normal flow and pressure 
The use of a chemically treated paper 


“Fibrex,” as a substitute calking mate j 


rial coupled with this new method o 


sterilization, produced very encourag s 


ing results (8). One treatment of 
chlorine for a period of 24 hours with 
a residual of 0.5 to 2 ppm. free chlorine 
(HOCI) produced a potable water 
Furthermore, there was no evidence oj 
aftergrowth (8). 


Procedure Employed 


The method of sterilization found t 
be most satisfactory may be outline 
briefly : 

1. Thorough flushing of the main 
for a period of about one hour. Par. 
ticular attention should be paid to key 
points in the distribution system ané 
far ends of the line. 

2. Prior to the introduction of the 
germicidal agent, samples of water 
should be taken from the intake, center 
and far ends of the system for bacteri- 
ological examination. 

3. Chlorine gas is introduced under 
pressure into the distribution system 
while the water is flowing. Sufficient 
chlorine is added to produce an initial 
free chlorine residual of 0.5 to 2.0 ppm 
(HOCI1). A chlorine residual of 0.5- 
1.0 ppm. is maintained throughout the 
sterilization procedure. The ortho 
tolidine ‘‘flash” reaction is used as 4 
means of detecting the presence of 
free chlorine residuals. Samples for 
chlorine content should be taken at fre- 
quent intervals during the sterilization 
period. 

4. The time of sterilization depends 
upon so many variable factors that it 
will have to be discussed separately. 

5. Samples of water for chlorine con 
tent and bacteriological examination 
should be taken after sterilization at 
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intervals of 4, 1, 2, 4, 8-10, 24 and 48 
hours. 

6. The procedure should be repeated 
if post-chlorination samples are found 
not to meet U.S. Public Health Service 
standards for bacterial quality. 

7. The use of water may be permitted 
for industrial consumption but not for 
drinking. 

The introduction of chlorine gas un- 
der pressure was accomplished with a 
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30 to 125 psi. This new method of 
water main sterilization met with re- 
peated success in sterilizing mains that 
had been contaminated by cross- 
connections. The pH of the waters 
encountered ranged from 6.7 to 7.6. 
Under similar operating conditions, 
the time required for adequate sterili- 
zation of newly laid and repaired mains 
depended primarily upon the calking 
material and the method of sterilization 


TABLE 1 


| 


Dry Twisted | 


Effect of Calking Material on the Growth of Esch. Coli* 


| | 
Cotton Control 


Time | ‘Tarred | Coolie | 
| Esch. coli per mil. 
| 19 | 29 26 1 | 23 14 
1 | 17 | 26 27 5 8 | 24 10 
4 14 25 44 5 4 | 23 | 8 
8 21 110 | 220 4 7 | 320 | 7 
16 330 | 11,400 | 73,000 30 124 | 312,000 | 2 
24 ~| «6,300 | 85,000 | 1,500 55 | 1,300 | 1,700 | 1 
48 | 71,000 | 432,000 | 350,000 100 =| «1,900 | 1,300 | 1 
days | 1,000,000 Esch. coli per ml. 
s | 168 | 103 | 16.5 so 21.0 | 0 
by 0.44 0.26 3.0 0 
10 | 12.0 7.2 6.5 20.0 0 


| 


* Incubation temperature, 37°C. Nutrient agar used for counting; 20°C. after 48 hours. 


Wallace and Tiernan trailer-type emer- 
gency chlorinator capable of introduc- 
ing chlorine at rates as high as 300 Ib. 
in 24 hours against a main pressure of 
125 psi. 


Test Results 


The procedure outlined above has 
been successfully used in the steriliza- 
tion of approximately 25 miles of newly 
laid water mains varying in diameter 
from 4 to 20 in. and in pressure from 


employed. When oil or grease films 
cannot be flushed out initially, the time 
of sterilization will be increased, even 
under normal flow. 

Laboratory studies were carried out 
to determine whether the calking mate- 
rials used can support the growth of 
Esch. coli. The data submitted in Ta- 
ble 1 indicate that Fibrex is less capable 
of supporting Esch. coli during the first 
three days of incubation than any of 
the other calking materials studied. At 
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the end of 24 hours the Esch. coli count 
was 55 per ml. for “Fibrex,” whereas 
for dry twisted jute and cotton the 
number had reached 1,500,000 to 1,- 
700,000 per ml., respectively. After 
four days of incubation, however, all 
of the calking material investigated lib- 
erally supported the growth of Esch. 
coli. From these few data, it may be 
presumed that the chemically treated 
paper delayed the growth of Esch. coli, 
either because of the bacteriostatic 
properties of the water repellent used 
on the surface of the compressed paper 
or because the nutrients provided were 
less suitable, initially, for the normal 
growth of Esch. coli. 

On the basis of these studies corrobo- 
rated by additional experimental evi- 
dence, Fibrex was recommended for 
field investigation. The results were 
very encouraging, as is evidenced by the 
data presented in Table 2 on the laying 
of two identical new sections of water 
main. In one of these, jute was used; 
in the other, the calking was done en- 
tirely with the chemically treated paper. 
It can be seen that when hemp braid 
(jute) was used, it required two 24- 
hour treatments with chlorine, with a 
residual of 2-3 ppm., to produce a 
potable water. When chemically treated 
paper was employed as the calking 
agent, a single 24-hour application re- 
sulted in effective sterilization. 

Further studies were carried out to 
determine the minimum time required 
for adequate sterilization when Fibrex 
was used as a calking material. It is 
evident from the data presented in Ta- 
ble 3 that six hours of sterilization time 
appears to be the optimum contact pe- 
riod required. At the end of three 
hours of contact, the coliform bacteria 
were observed to reappear with the dis- 
appearance of chlorine residual. An 
additional treatment of six hours pro- 
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duced a potable water. Approximately 
ten miles of water mains were laid with 
Fibrex as a calking material, and the 
new method of water main sterilization 
was used for all of these installations 
All results were satisfactory. 

Periodic bacteriological re-examina. 
tions of fibrex-calked areas were carried 
out over a period of two years. The 
results indicated that no apparent re. 
contamination had occurred during this 


TABLE 2 


Effect of Calking Material on Sterilization 
of Newly Laid Mains 


Substitute 
(Chemically 

Hemp Treated 

Braid Paper) 

Length of Pipe, ft. 3,000 3,000 
Diameter of Pipe, in. 8 8 
No. of Chlorine Treatments 2 | 
Total Contact Time, hours 48 24 
Chlorine Residual, ppm.* 2-3 0.5-1.0 

Coliform Indext 

Before >240 240 
After 40+ <2.0 


* Ortho-tolidine ‘‘flash’’ reaction (HOC) 
used. 

+ Subsequent examination revealed a po 
table water (Coliform Index <2.0). Stand. 
ard Methods B.G.B. used as confirmator 
medium. 


period, although no chlorine residuals 
were present in the water during this 
time. Within the limit of these experi- 
ences, it can be stated that when the 
new method of water main sterilization 
had been used for a period of six hours 
on newly laid water mains calked with 
Fibrex, potable water was produced 
A free chlorine residual of 0.5—1.0 ppm 
was found to be adequate for germicidal 
effectiveness. 


Effectiveness of Method 


The sterilization of a newly laid or 
repaired water main will depend pri- 
marily upon the following factors: (a) 
cleanliness of the inner pipe surface 
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(b) type of calking material used, (c) 
concentration of germicidal agent and 
(d) degree of penetration of the germi- 
cidal agent into the interstices of the 
pipe surface. 

Field data show that a clean pipe 
surface is essential to efficient steriliza- 
tion. Under actual field conditions it 
js extremely difficult to install or repair 
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operation was considered completed 
when the water flowing from the far 
end of the system appeared to be as 
physically clear as the influent. 

The importance of calking material 
in the sterilization of water mains has 
been demonstrated by many investi- 
gators. It is clear that the ideal pack- 
ing material would be incapable of sup- 


TABLE 3 


Effect of Time in the Sterilization of Fibrex-Calked Water Mains 


Prior to Chlorination 
Key Sampling Point | 

Residual* Index 

ppm. 
Midway in Systemt <0.05 >240 
End-Point in Systemf <0.05 > 240 
Midway in System{ <0.05 > 240 
End-Point in Systemt <0.05 > 240 
Midway in System§ <0.05 > 240 
End-Point in System$ <0.05 >240 


* Ortho-tolidine technic. 
+ 800 ft. of 8-in. main. 

¢ 1200 ft. of 8-in. main. 
§ 1200 ft. of 8-in. main. 


a water main without contaminating the 
pipe. In order to make sterilization 
more efficient and rapid, therefore, all 
gross and particulate matter should be 
removed prior to the introduction of a 
germicidal agent. Manual cleaning 
coupled with adequate flushing of a 
main with clear potable water for a 
period of one to two hours was found 
to be satisfactory. This phase of the 


During Chlorination After Chlorination 


| Cl Coliform | Ch Coliform 
| Residual* Index | Residual* Index 
ppm. ppm. 

Contact Time—12 Hours 

| 1.0 <2.0 | <0.05 <2.0 

0.9 <2.0 | <€@.05 <2.0 

| 

Contact Time—6 Hours 

0.9 <2.0 <0.05 <2.0 
0.9 <2.0 | <0.05 <2.0 

— 

Contact Time—3 Hours 

| <2.0 | <0.05 240 
1.0 <0.05 240 


<2.0 | 
| 


porting the growth of water-borne 
pathogens while meeting all mechanical 
requirements. From a bacteriological 
standpoint, the use of a compressed 
paper or plastic would appear to be 
more suitable than any of the jutes now 
employed. Both field and laboratory 
data have demonstrated quite clearly 
the advantages in using chemically 
treated paper over jute. 


—— = = — = — = 
| 
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Fic. 1. Fibrex Jointing After Two Years 

The question has been raised, how- 
ever, whether Fibrex would deteriorate 
rapidly under field conditions. In or- 
der to obtain further information, a 
bell and spigot section of a 6-in. water 
main, calked with Fibrex, was exhumed 
after having been in the ground under 
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Fic. 2. Dry Yarn Calking in a 16-in. Mai 


operating conditions for a period 4 
two years. Figure 1 illustrates th 
physical appearance of Fibrex after tw 
years of service. Careful examination 
revealed little or no deterioration. |; 
is to be noted that a uniform and com. 
pact packing was produced when chen 
ically treated paper was used. Figure 
2 illustrates a typical jute-packed joint 
From a mechanical point of view, it i 
quite evident that chemically treated 
paper is at least as satisfactory a pack 
ing as the various jute agents. 

The use of extremely high doses of 
chlorine (as much as 700 ppm.) for 
periods as long as 70 hours in the pres 
ence of jute packing has produced on 
the whole unsatisfactory results. Ap- 
parently the purpose of using high con- 
centrations of chlorine for long periods 
of time was primarily to “burn” out the 
contaminated jute packing. Obviously 
when the “batch” method of chlorina- 
tion of mains is used, the opportunities 
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for penetration into the many inter- 
Me stices of the pipe surface and joints are 
fataminimum. The author has demon- 
fm strated that chlorine residuals as low as 
0.1 ppm. (HOCI1), when introduced 
and maintained under normal flow con- 
ditions, sterilized newly laid and re- 
paired water mains in a relatively short 
period of contact. Certainly the oppor- 
tunity for a germicide to penetrate the 
interstices of a pipe surface is greatly 
increased when normal flows and pres- 
sures are permitted to operate. In ad- 
§ dition, cleansing of the pipe surfaces is 
maintained continually under normal 
flows. 

The introduction of chlorine under 
pressure and the maintenance of a free 
chlorine residual in newly laid or re- 
paired water mains, irrespective of the 
type of calking material used, produced 
potable water consistently. The time 
of adequate sterilization appears to be 
primarily a function of the type of calk- 
ing material employed. 

In areas where free chlorine re- 
siduals are maintained in distribution 
systems, the problem of aftergrowths 
or the actual sterilization of newly laid 
or repaired mains is relatively small. 
Initial flushing to remove gross con- 
tamination and the continued mainte- 
nance of a free chlorine residual of 
0.3-0.5 ppm. under normal flow would 
tend to produce and maintain a potable 
water. 


Summary 


Effective and rapid sterilization of 
newly laid water mains can be accom- 
Ap-} plished if: (1) the lines are thoroughly 
con-} flushed until the water at the far end 
of the main is free from particulate 
matter; (2) chemically treated paper is 
used for calking instead of jute; (3) 
chlorine gas or a solution of hypochlo- 


rities} Tites is introduced and maintained un- 
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der normal operating conditions, and a 
free chlorine residual of 0.5—1.0 ppm. is 
maintained for a period of six hours. 

The use of high doses of chlorine 
over long periods of time in the sterili- 
zation of newly laid and repaired water 
mains has produced on the whole un- 
satisfactory results. 

The maintenance of a free chlorine 
residual in a distribution system would 
aid immeasurably in controlling the 
problem of aftergrowths that may re- 
sult from inadequate water main 
sterilization. 
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Water Rate Studies in a Small Town 


By P. H. Beauvais 
City Mgr., Alma, Mich. 
Presented on Sept. 20, 1946, at the Michigan Section Meeting, Traverse City, Mich. 


HEN the author became City 

Manager of Alma, Mich., in No- 
vember 1943 a critical shortage of wa- 
ter drew his attention immediately to 
the functioning of the water degpart- 
ment. Alma is a city of about 8,000 
population, located in the center of a 
rich agricultural area. Two quite large 
refineries, two trailer plants and a bi- 
cycle rim plant furnish the bulk of 
employment. 

A new well, which had been con- 
tracted for earlier in the year, did not 
meet the demand when it was com- 
pleted, and work on another was imme- 
diately begun. Investigation showed 
that, for a community with but few in- 
dustries, consumption was extremely 
high. A search for the cause impli- 
cated the refineries, which were using 
water for cooling. The water supply 
system was just about keeping abreast 
of their development. 

The discovery that industrial use was 
responsible for the city’s water predica- 
ment posed the obvious question: 
“How is this increase in consumption 
reflected in earnings?” <A city water 
plant is a public utility and, as such, 
should be operated under a rate struc- 
ture that will guarantee earnings suf- 
ficient to pay all operating costs. For 
a municipal utility, these expenses in- 
clude the costs of: labor ; materials con- 
sumed in operation; power for pump- 
ing, light and heat; retirement and in- 


terest on bonds; an adequate reserve 
for depreciation of plant and equip 
ment; and a reasonable reserve for ex. 
tensions of service. 


Pumping Statistics 


To determine how well the water 
department’s financial structure was 


functioning, a study was made of the} i 


preceding five years—1941-1945. |] 
was found that total consumption 
(quantity billed) had increased from 
314 mil.gal. in 1941 to 587 mil.gal. in 
1945, a rise of 87 per cent. The de- 
mand (quantity pumped) was 424 mil. 
gal. in 1941 and 790 mil.gal. in 1945, an 
increase of about the same proportion, 
Broken down into classes of service, 
these figures showed that, during the 
5-year period, domestic consumption 
increased 64 mil.gal., commercial con- 
sumption, 58 mil.gal. and industrial 
consumption, 203 mil.gal. This last 
figure alone equals 65 per cent of the 
total consumption in 1941. 

During the period under study, the 
percentage of pumpage that produced 
revenue ranged from an average low 
of 61.8 per cent in 1943 to an average 
high of 75.1 per cent in 1942, the aver- 
age for the 5-year period under obser- 
vation being 71.5 per cent. This 
should not, however, be taken to indi- 
cate a high leakage loss. Alma still 
uses street flushers for street cleaning 
and washes all the snow from the main 


1342 


Dec. 


stre: 
are 

freq 
tribt 
iron 
cons 
quir 
tain 
for 
reve 
mon 
effot 
98 
bille 


used 
billed 
reven 


| 

R 
that 
( 

| The 
$70. 

drop 
for $ 
same 
const 
to 29 
1946 

most 
const 

high. 
to pu 
dustr 
ered 
this 
reven 
Th 
| 

: 1.000 
used 
and p 

at an 


ich. 


Serve 
quip. 
ex- 


vater 
was 
the 
It 
ption 
from 
ul. in 
> de- 
mil. 
5, an 
tion, 
vice, 
the 
»tion 
con- 
trial 
last 
the 


the 
uced 

low 
rage 
ver- 
)ser- 
This 
indi- 

still 
ning 
nain 


Dec. 1946 


street with water. Its sewers, which 
are very flat and undersized, require 
frequent flushing, as do the water dis- 
tribution mains, because of the heavy 
iron content of the water. All this 
consumption, added to the amounts re- 
quired for fire fighting, for public foun- 
tains and for public buildings, accounts 
for a substantial portion of the non- 
revenue-producing pumpage. For the 
month of August 1945, when every 
effort was made to conserve the supply, 
98 per cent of the water pumped was 
billed to customers. 


Revenue Received 


Reference to receipts by years shows 
that revenue has not increased in a 
manner comparable with the increase 
in either water pumped or water billed. 
The average revenue in 1941 was 
$70.37 per mil.gal. pumped, or $95.05 
per mil.gal. billed. By 1945 it had 
dropped to $52.46 per mil.gal. pumped, 
or $70.55 per mil.gal. billed. In the 
same period, the average per capita 
consumption increased from 164 gpd. 
to 294 gpd., and there were months in 
1946 when per capita consumption al- 
most reached 400 gpd. In comparison 
with cities of like size in the state, these 
consumption figures are extremely 
high. Since the ratio of consumption 
to pumpage is not abnormally low, in- 
dustrial consumption must be consid- 
ered higher than average. To establish 
this fact, a further breakdown of the 
revenue figures was made. 

This study disclosed that, over the 
5-year period, the domestic consumers 
used 13.62 per cent of all the water 
billed while paying 51.46 per cent of the 
revenue at an average of 38.0¢ per 
1000 gal. Commercial consumers 
used 8.08 per cent of the water billed 
and paid 11.95 per cent of the revenue 
at an average of 12.7¢ per 1,000 gal. 
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Industrial consumers used 78.3 per cent 
of water billed, but paid only 36.59 per 
cent of the revenue, at an average rate 


of 4.2¢ per 1,000 gal. 
Cost of Water 


To relate the revenue statistics to 
rate requirements, an effort was then 
made to ascertain what it actually cost 
the water department to pump and de- 
liver water. The annual audits are 
made by a firm of public accountants, 
whose practice it had been to break 
down plant operation into the following 
classifications: cost of production, cost 
of distribution, commercial costs and 
capital outlay. Under the system of 
water works accounting used—which, 
by the way, has not in the past con- 
formed to the uniform classification of 
accounts prescribed by the Michigan 
Public Service Com., but will in the 
future—there has never been a depreci- 
ation account nor a stores and tool ac- 
count. Thus, to present the costs as 
actual operating expenses, the author 
endeavored to exclude items of tools or 
inventoried supplies purchased during 
the year but not actually consumed in 
the year’s operation. 

To arrive at production, distribution 
and commercial costs, the total cost in 
each of these classifications was divided 
by: (1) the quantity pumped that year ; 
and (2) the quantity billed the same 
year. An average for the 5-year period 
was then determined. The cost of 
production was 2.37¢ per 1,000 gal. 
pumped and 3.15¢ per 1,000 gal. billed ; 
the cost of distribution was 1.14¢ per 
1,000 gal. pumped and 1.58¢ per 1,000 
gal. billed; the cost of commercial op- 
erations was 0.98¢ per 1,000 gal. 
pumped and 1.37¢ per 1,000 gal. billed. 
The combined average cost of produc- 
tion, distribution and commercial op- 
erations, therefore, was 4.49¢ per 1,000 
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gal. pumped and 6.1¢ per 1,000 gal. 
billed. 

It was previously shown that the re- 
ceipts for 1941 indicate a revenue of 
7.04¢ per 1,000 gal. pumped and 9.5¢ 
per 1,000 gal. billed, whereas in 1945 
these revenues had dropped to 5.25¢ 
and 7.06¢ respectively. This, it should 
be emphasized, was for all classes of 
service. It was also shown that the 
domestic customers paid an average of 
38¢ per 1,000 gal., the commercial cus- 
tomers 12.7¢ and the industrial cus- 
tomers 4.2¢. 

The earnings in the first two classes 
were dissipated by the loss from the 
industrial users. The cost of produc- 
ing, delivering and collecting, it should 
he remembered, does not include depre- 
ciation. Prior to 1937, the lowest step 
in the water rates was 6¢ per 1,000 gal. 
for all consumption in excess of 40,000 
gal. per month. In 1937 the rates were 
changed, through the influence of the 
local refineries, and consumption from 
40,000 gal. to 2 mil.gal. was billed at 
6¢ per 1,000 gal. and all over that 
amount billed at 4¢ per 1,000 gal. 


Financial Status 


These developments soon dissipated 
the reserves in the water fund. The 
cash balance of $27,756.86 that existed 
in July 1936 had shrunk to $8,459.32 
by 1941, and plant maintenance in 
general had been woefully neglected. 
By effecting every economy possible, 
two additional wells have been com- 
pleted and paid for and the city has 
contracted for a third one which will 
cost $20,000. There remains a balance 
of about $12,000 on hand. 

To arrive at a figure representing the 
proper depreciation, plant appraisal has 
been divided into the major categories 
of : utility plant, with an appraised value 
of $157,250; the distribution plant, 
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$372,656; and general plant, $6,005 


The total appraised value, therefore, jj 


$535,911. These figures were furthe 
broken down to show values for pump 
ing equipment, elevated storage tank 
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reservoir, buildings, mains and other 000 
facilities, and the proper depreciation} min 


rate has been applied to each of theg 
items. The amount of depreciation ar. 
rived at was $14,135, or almost 3 pe 
cent of the total plant value. 

The author contends that _ this 
amount should be set up as a depreci. 
ation reserve. Based on the total vol 
ume of water billed in 1945, it comes t 
2.41¢ per 1,000 gal. If this contention 
is correct, the figure should be added 
to the 6.1¢ per 1,000 gal. cost previ. 
ously given as the actual expense in. 
volved in producing and delivering wa- 
ter. Thus, the lowest price at which 
water can be delivered to any custome 
without loss to the department would 


be 8.5¢ per 1,000 gal. 


Comparative Studies 


As data on water rates in Michigan 
cities compiled later than 1941 were 
not available, the author prepared a 
questionnaire which covered most of 
the information necessary for a fait 
comparison of rates: the source of sup 
ply, treatment (if any), service charge, 
hydrant rental, pressure maintained, 
proportion metered, daily consumption 
and meter rates. These questionnaires 
were sent to the 25 cities in the state 
which have populations of 5,000 to 15- 
000. Replies were received from 2) 
cities, making it possible to draw some 
interesting comparisons. 

For example, the maximum daily 
pumpage in Alma is greater than that 
of Escanaba, a city almost twice as 
large. The minimum daily pumpage 
is almost twice that of Escanaba. 0! 
the cities reporting, only Midlané 


T 
rans 
200 
gpd 
to t 
Luc 
witl 
Aln 

( 
six 
to t 
fror 
and 
fe ir 
drat 
of 4 
Nil 
196 
rent 
The 
$12 
drat 
drat 
Yps 
vate 
$40 
The 
rent 
retu 
som 
amc 
amc 
usec 
rate 
that 
witl 

thei 
Aln 
enir 


> 
3 4 


V ol. 


56,008 
fore, 
‘urthe 
pump. 
tank 

other 
ciation 
these 
ion ar. 


3 per 


this 
preci. 
al vol 
mes ti 
entior 
added 
previ- 
se 
ig 
which 
tomer 
would 


chigan 
were 
red 4 
ost of 
a fair 
f sup. 
harge, 
ained, 
nption 
naires 
state 
15- 
mm 20 
some 


daily 
n that 
ice as 
npage 
. 
idland 


SMALL TOWN 


Dec. 1946 


showed higher quantities both of maxi- 
mum and minimum daily pumpage. 
The maximum daily pumpage ranged 
from 275,000 gal. at Cheboygan, vary- 
ing, minimum to maximum, from 100,- 
000 gal. to 5 mil.gal., to a 2.4 mil.gal. 
minimum at Midland. 

The average per capita consumption 
ranged from 85 gpd. at Ludington to 
200 gpd. at Midland. Alma uses 294 
gpd. The proportion of industrial taps 
to total taps ran from 1.6 per cent at 
Ludington to 53 per cent at St. Joseph, 
with the average about the same as at 
Alma, 3 per cent. 

Of those cities which reported, only 
six have a service charge in addition 
to the meter rates; these rates range 
from 30¢ to $1.00 for the -in. meter 
and from $4.50 to $25.00 per month 
for a 6-in. meter. The number of hy- 
drants in the system ranges from a low 
of 43 at Cheboygan to a high of 399 at 
Niles. Midland has 200 and Alma has 
196. Only eight cities receive hydrant 
rental, and Alma is not among them. 
These hydrant rentals range from 
$12 per hydrant per year on 284 hy- 
drants at Ludington to $43 per hy- 
drant per year on 275 hydrants at 
Ypsilanti. St. Ignace, the only pri- 
vately owned plant which reported, gets 
$40 per year for each of 52 hydrants. 
The author is a firm believer in hydrant 
rentals as the fairest way to bring a 
return to the water department for 
some of the discrepancy between the 
amount of water pumped and _ the 
amount billed. The method cannot be 
used at Alma, however, for the taxing 
rate, as fixed by the charter, is so low 
that there is insufficient money now 
with which to operate the city. 

Of the cities reporting, 15 procure 
their water from deep wells, as does 
Alma. Only two resort to water soft- 
ening ; five use chlorination ; three filter 
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the water. As would be expected, the 
cities which soften or filter the supply 
report the highest minimum rate, from 
15 to 20¢ per 1,000 gal. 

The average pressure maintained in 
the systems ranges from a low of 40 
psi. to a high, at Petoskey, of 120 psi. 
Grand Haven reports 90 psi. and Ypsi- 
lanti 95 psi. The pressure at Alma is 
maintained at 78 psi. 

In attempting to analyze the rates 
charged, one must consider all of the 
foregoing conditions. It is not fair, 
for instance, to compare rates charged 
for softened or filtered water with those 
in a community that does not employ 
treatment. On the other hand, it is 
usually supplies from lakes or rivers 
that are filtered, and, because of the low 
lift, they have some advantage in lower 
pumping costs over cities which draw 
their supplies from deep wells. Alma 
has one rock well which is 760 ft. deep. 
The pump is an 18-stage pump set at 
190 ft. and water is pumped to an ele- 
vation of 180 ft. There are months 
when pumping on this well costs 2.5¢ 
per 1,000 gal. The average on four 
other pumps is just under 1¢ per 1,000 
gal. for electric power. 

The pressure maintained on the sys- 
tem is reflected in the cost of power and 
so would have some slight bearing on 
cost of production. A very important 
factor is whether the plant receives a 
hydrant rental from the general city 
tax. Some cities which charged a hy- 
drant rental before the 15-mill amend- 
ment was passed had to discontinue 
that practice and immediately found 
themselves in need of higher water 
rates. 

The rates ranged from 43¢ per 1,000 
gal_—the maximum rate at St. Louis— 
to 5¢ per 1,000 gal. in the same com- 
munity. Two cities reported a maxi- 
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mum and a minimum of the same 
amount, 15¢ in one and 124¢ in the 
other. Excluding St. Louis with its 5¢ 
minimum and Alma with 4¢, both of 
which are irrational figures, the aver- 
age minimum rate is 10.3¢ and the 
average maximum is 29.6¢ per 1,000 
gal. 

Seventeen of the cities use electricity 
for pumping, two use diesel engines 
and one uses steam power. The power 
cost ranges from 1¢ to 1.5¢ per kilowatt 
hour, with one city reporting a 2¢ rate. 

One example which should indicate 
Alma’s need of an upward revision in 
its water rates is that of Mt. Pleasant. 
That city, which is slightly larger than 
Alma, also obtains its water supply from 
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wells and leaves it untreated. It pump 
almost the same maximum daily pump 
age but a considerably lower dai} 
minimum and has a per capita cop. 
sumption of 160 gpd. compared to A}. 
ma’s 294 gpd. Mt. Pleasant maintain; 
a working pressure of 55 psi. againg 
78 psi. for Alma, has 130 hydrants 
from which it receives no revenue 
against 196, under the same conditions 
for Alma. The rates in Mt. Pleasar 
ranged from a 37.5¢ maximum to ; 
minimum of 7.5¢, but it was found ne. 
essary to change to a 50¢ maximup 
and 12.5¢ minimum on April 1, 194 
Alma still charges only 35¢ for the firg 
2,000 gal., decreasing to a minimum @ 
4¢ per 1,000 gal. 
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Joint Administration and Collection of Water 
and Sewer Accounts 


A Panel Discussion by Leonard N. Thompson, Hal F. Smith, 
A. E. Berry and W. F. Tempest 


Presented on May 8, 1946, at the Annual Conference, St. Louis, Mo. 


Leonard N. Thompson 


Gen. Mgr., Water Dept., St. Paul, Minn.; Chairman, A.W.W.A. Committee on 
Joint Administration and Collection of Water and Sewer Accounts 


‘THE financing of sewage works by 

what is generally called sewer rent- 
als has become a popular method dur- 
ing the last few years. Considerable 
study was made on the subject by the 
A.W.W.A. Committee on Joint Ad- 
ministration and Collection of Water 
and Sewer Accounts, and much has 
been written. Certain general proce- 
dures in administration and operation 
seem to have been crystallized by ex- 
perience under our statutory laws. 
This discussion intends to present in- 
formally a cross-section of what ap- 
pears to be developing as standard pro- 
cedure and to determine the need for 
and the kind of future study desired. 

The average water superintendent is 
generally very hesitant about assuming 
responsibility for the billing and collec- 
tion of sewer charges, but the collec- 
tion problems involved are so similar to 
those of the water department and the 
grouping of the two may effect such 
economies that control under one ad- 
ministrative head seems most advisable 
and logical. At the start, the difficul- 
ties appear many, but with the aid of 
good practices and sound rules they 
need not be serious. 


It may or may not be a responsi- 
bility of the superintendent to deter- 
mine the amount to be raised by sewer 
rentals, but he should use every effort 
to see that the amounts are adequate. 
From the standpoint of public relations, 
it is much better to be able to reduce 
the charges than to raise them, for when 
sewer charges appear on the water bill, 
the public is quick to associate the 
water department with the sewer costs. 

Simplicity in rates is also very im- 
portant. Since water billing is the pri- 
mary interest, the appearance of added 
charges on the bill, although they must 
be clear and perfectly understandable, 
should be as inconspicuous as possible. 
If possible, rates that will cause the 
minimum disruption to existing water 
billing practice should be established. 

In St. Paul, Minn., a printed notice 
on the bill informs the public that the 
Water Dept. is acting only as the col- 
lection agency for sewer rental charges. 
Penalties or discount practices that are 
applied to water bills should be dupli- 
cated in principle with sewer rentals. 
The complete separation of the ac- 
counts under different controls is 
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The water department should have 
the right to formulate all rules govern- 
ing the methods of collection, time or 
period for billing, and so on, in order 
that procedures may be uniform and 
correspond with the regular water 
billing dates, rules and other such pro- 
cedures. 

It is general practice to require that 
sewer rentals be paid with the water 
charges when both are billed at once, 
and to turn the water off if the sewer 
rental charges are not paid. Although 
such a practice appears to endanger the 
good will developed by the Water 
Dept., sewer amounts are so small that, 
to the author’s knowledge, a St. Paul 
customer has yet to refuse payment. 

If a city has private sources of water 
supply or private wells, which means 
that the owners are not customers of 


Hal F. Smith 


Sr. Administrative Asst., Dept. 


In May of 1940 the Detroit Dept. of 
Water Supply took over the operation 
of the Detroit Sewage Disposal Sys- 
tem, which had just been completed by 
the Dept. of Public Works. The dis- 
posal system includes only the inter- 
cepting sewers, treatment plant and 
conduit to the river. It was con- 
structed at a cost of $27,000,000 and 
was financed by sale of revenue bonds, 
a government grant and by the use of 
general city tax funds. 

When the decision was first made to 
transfer the operation of the system 
from the Dept. of Public Works to the 
Dept. of Water Supply and add sewage 
disposal charges to water bills, the 
water department was concerned with 
the effect that the joint administration 
might have on customer relations and 
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city water but will be users of the sew. 


age system, new accounts will have t 
be opened and new methods developed 
for determining how to apply the neces. 
sary charges. Such rates should & 
both uniform and equitable. Any com. 
putation for sewer rental rates shoul 
assure that they produce sufficient reve. 
nue to pay the costs of collection, bill. 
ing and inspection. 

If costs could be proportioned ae. 
cording to the use made of the sewag 
system and bills rendered according 
both volume and strength of disposal 
an ideal rate structure would be pos 
sible. Since the amount of sewag 
from a property cannot be accuratel 
measured, however, some indire¢ 
method must be used. As a result 
many different types of sewer rentd 
rates have been evolved. 


of Water Supply, Detroit, Mich. 


the collection of water bills. As a re 
sult, the desire to maintain good-wil 
and to minimize delinquency was 4 
strong influence in planning the proce- 
dures necessary to carry out. the 
program. 

The department first considered the 
means by which the cost of operating, 
amortizing and maintaining the system 
could most equitably be distributed 
among its users. After considering 
many possible methods, the conclusion 
was reached that a charge based on 
metered water consumption was the 
most equitable method. 

In planning the rate structure it was 
decided to adopt a uniform rate per 
1,000 cu.ft. of water consumed, rather 
than a multiple step rate or a uniform 
per cent of the water bill. The pri 
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ciple of a uniform rate was chosen be- 
cause the treatment and disposal of 
sewage that is picked up by the inter- 
ceptors constitutes the entire cost, 
which is therefore the same for one 
unit of sewage as for any other unit. 
There is, for example, no difference in 
the cost of treating and disposing of 1 
mil.gal. of sewage from one large cus- 
tomer and the cost of treating and dis- 
posing of the same quantity from 1,000 
customers each responsible for 1,000 
gal. 

The factors involved in a water rate 
study are different in many respects. 
Certainly no one will contend that it 
does not cost more to deliver 1,000 
cu.ft. of water to each of 1,000 cus- 
tomers than it does to deliver the total 
amount to one large customer. That 
is the reason for “steps” in a water 
rate. And since that reason is not 
present in the sewage disposal rate 
problem, it would be difficult to justify 
the use of the “step rate” or the “per 
cent of water bill” plan. 

Next considered was the problem 
of billing—whether sewage disposal 
charges should be billed independently 
of the water bill, on a separate bill 
attached to the water bill, on the water 
bill as a separate item or as part of 
the water bill and included in it. It 
was finally decided to adopt the last 
method, that is, to include the sewage 
disposal charge in the water bill, clearly 
indicating that the bill was a combina- 
tion water and sewage disposal bill and 
listing both the water and sewage dis- 
posal rate schedules. This choice was 
made for several reasons: Cost studies 
indicated an additional annual expense 
of $75,000 to render separate bills and 
$40,000 a year to show the sewage dis- 
posal charge as a separate item on the 
water bill, whereas it could be included 
in the water bill without any additional 
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expense. It was also felt that there 
would be less likelihood of the customer 
paying one of the items without the 
other, thereby minimizing delinquencies. 

At first, some concern was felt over 
the effect that the new bill might have 
on customer relations since many might 
not understand that it was a combina- 
tion bill rather than an increase in wa- 
ter rates. Six years of experience 
with this method of billing, however, 
has shown that there was no cause for 
alarm and that the method chosen is 
in all respects the most satisfactory. 


‘This method does, of course, necessi- 


tate segregating sewage disposal re- 
ceipts from water receipts, but that has 
not been a difficult problem. 

To be decided also was the problem 
of responsibility for payment of sew- 
age disposal charges. If the charge is 
based on water consumption, the re- 
sponsibility for its payment should be 
established in the same manner as the 
responsibility for payment of the water 
charge. If water is furnished on an 
individual contract basis, the contract 
should be revised to include sewage 
disposal charges. If, by city charter or 
ordinance provisions, water charges 
are made a lien against the property 
served, then the sewage disposal ordi- 
nance should also make sewage dis- 
posal charges a lien against the prop- 
erty, and care should be taken to see 
that both ordinance provisions conform 
in all essential details. In Detroit, both 
water and sewage disposal charges 
are made against the property served. 
Such charges are held a lien against 
the property by virtue of a state law 
and city ordinance. : 

A number of possible means of en- 
forcing payments of sewage disposal 
charges were considered, including: 
(1) the right of lien on the property, 
(2) the right to turn water off, (3) the 
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right to disconnect the sewer, and (4) 
civil suit. 

While the right of lien is a formida- 
ble weapon for use against delinquent 
customers, it is a most cumbersome and 
costly one, because the expense of fore- 
closure usually exceeds, to a consider- 
able extent, the ordinary sewage dis- 
posal or water charge. Its principal 
value lies in its ability to fix responsi- 
bility, and it depends largely on some 
other agency to force the actual 
collection. 

The perfect combination is the right 
of lien to establish liability and the right 
to discontinue sewer service and/or 
water service to the property for non- 
payment of the sewage disposal charge. 
The Detroit ordinance provides for all 
of these measures and includes the 
“right to sue.” 

A troublesome question was what 
adjustment, if any, to make when the 
water is used in such a manner and 
for such purposes as to exclude the 
possibility of its entering the sewage 
disposal system. The principal diffi- 
culty presented by this question is 
where to draw the line if adjustments 
are to be allowed for metered water 
which does not reach the sewer, since 
there is probably no customer who 
does not use some water that is not dis- 
charged to the sewer. The class, there- 
fore, runs the entire gamut from the 
customer who occasionally sprinkles his 
lawn to large industries which use sub- 
stantial quantities of water in proces- 
sing operations, eventually discharging 
the water to some outlet which is not 
connected to the sewage disposal sys- 

.tem, or which use the water as an in- 
gredient of the firm’s product, convert 
it into steam, or place it in railroad 
locomotives which are about to pull 
out for points beyond the limits of the 
sewage disposal system. 
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This problem gave more trouble than 
any other; it is an important question 
that vitally affects customer good will 
and also operating revenues. At first, 
no adjustments were intended, but soon 
the inequity of such a position became 
apparent. After considerable study, 
the Board of Water Comrs. adopted 
the following adjustment rule: 


The Sewage Disposal rate shall be ap- 
plied uniformly to all water consumers, 
whose property is connected to the Sew- 
age Disposal System, on the basis of the 
quantity of water used thereon or therein, 
regardless of the purpose for which the 
water is used, or the character or concen- 
tration of the sewage delivered from the 
property to the Sewage Disposal System, 
except that an additional charge may be 
made where the character of the sewage 
is such that it imposes an unreasonable 
burden upon the system, as provided for 
in the city ordinance; provided, however, 
that upon proper showing, exemption of 
the sewage disposal charge will be made 
on water delivered through a metered line 
where the entire amount of water deliv- 
ered through said line is used for such 
a purpose, and in such a manner as to 
establish beyond reasonable doubt the fact 
that the water so taken does not enter 
the Sewage Disposal System. 


The most important word in this rule 
is “entire,” and there has been no 
trouble with the problem since its adop- 
tion. Although less than a dozen cus- 
tomers have availed themselves of the 
provisions of the rule, it has been ac- 
cepted as an equitable method of ad- 
justment by all customers who had 
previously claimed exemption. 

It is believed that such measure of 
success as the department has achieved 
in maintaining good will and minimiz- 
ing deliquencies is due largely to the 
equity and reasonableness of the oper- 
ating rules adopted and to the fact that 
the public was fully informed of the 


pt 

th 
co! 
du 
sti 
col 
su} 
are 
cle 
is! 
; wit 
val 
typ 
eve 
rat 
tio! 
con 
Ba: 
ask 
esti 
it 
or | 
tax: 
fina 
on ; 
deci 
stat 
side 
to | 
ticiz 
take 
base 
they 

| ble 


Vol. 38 


e than 
estion 
d will 
first, 
t soon 
ecame 
study, 
lopted 


be ap- 
amers, 
Sew- 
of the 
1erein, 
the 
yncen- 
m the 
ystem, 
ay be 
-wage 
ynable 
for 
vever, 
on of 
made 
d line 
deliv- 
such 
as to 
e fact 
enter 


; rule 
n no 
idop- 
cus- 
f the 
n ac- 
ad- 
had 


re of 
eved 
imiz- 
» the 
yper- 
that 


Dec. 1946 


procedure in advance through press 
notices, radio announcements and cir- 
cularization of a descriptive pamphlet 
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to all customers. This pamphlet was 
attached to the first water bill that in- 
cluded sewage disposal charges. 


A. E. Berry 


Director, San. Eng. Div., Dept. of Health, Toronto, Ont., Can. 


In any approach to an analysis of 
the problem of joint administration and 
collection of water and sewer accounts, 
due consideration must be given to rate 
structures. No system is likely to ac- 
complish much or to obtain popular 
support if the rates are inequitable, or 
are not so planned as to attain sound 
financing. A review of the measures 
in operation for different centers 
clearly reveals wide differences, and it 
is not easy to correlate these procedures 
with good business practices. These 
variations will be found under every 
type of administration, but it seems 
even more appropriate to aim at sound 
rates when there is joint administra- 
tion of these utility services and when 
comparisons are more readily observed. 


Basis for Rate Structure 


At the outset it may be pertinent to 
ask what should be the basis for the 
establishment of rate structures ; should 
it be the cost of the service rendered 
or the ability to pay? So many of our 
taxes and public services today are 
financed on “ability to pay” rather than 
on anything else, that this may prove a 
deciding factor. But if the financial 
status of the customer is the prime con- 
sideration, then it would seem desirable 
to leave the rate structures to the poli- 
ticians. In this discussion, it will be 
taken for granted that rates are to be 
based on services rendered, and that 
they are to be as equitable as it is feasi- 
ble to make them. 


Different Rates 


It is all too apparent that there is no 
general rate structure which is accept- 
able to all administrative bodies, not 
even in underlying principle; and at- 
tempts to develop a standard rate, with 
the necessary variations in actual fig- 
ures, have not been successful. These 
rate structures thus become largely a 
matter of local choice, which may or 
may not bring a fair apportionment of 
costs. Administrative officials can only 
concern themselves with the effects of 
this adjustment of costs on the cus- 
tomers. 

At the outset, it may be questioned 
whether any rate structure is ever en- 
tirely equitable. Some will feel that 
no rate is fair to them and many may 
have sound reasons to substantiate 
their claims. For water supplies, the 
use of meters seems to approach most 
closely the objective of establishing 
equality, but this is far from universal 
in its application, and other procedures 
need to be considered. 

Flat rates based on the fixtures in- 
stalled, the number of rooms, the num- 
ber of occupants or other considera- 
tions are used extensively although 
they bear no relationship to water con- 
sumption or the cost of service. For 
unmetered supplies, a flat rate is usu- 
ally the popular choice. 

A third method, which finds favor 
in some localities, involves a rate based 
on the valuation of the property served 
or its rental value. In spite of its many 
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defects and the obvious fact that prop- 
erty value is hardly indicative of water 
needs or consumption, it is a simple 
procedure and one which is readily 
kept up to date. If we concede that 
the principle of “ability to pay” is 
legitimate, then this method must be 
recognized as a means for approaching 
that objective. 


Hidden Costs 


Entirely apart from the particular 
rate structure in use are certain hidden 
costs, which have to be met by the tax- 
payer from the general funds. This 
applies both to water and sewage 
works, and may include charges for the 
distribution and collection systems, as 
well as fire protection and other inci- 
dentals. Probably it is fair and just 
that these should be met on general 
assessment, but they still might be 
made more apparent to the utility cus- 
tomer and the taxpayer. The amount 
of hidden costs will vary in different 
cities, but is likely to be more exten- 
sive in the smaller ones. 


Choice of Rates 


From among these water rate sys- 
tems, can the method which will bring 
best results be determined? It is im- 
portant to deal first with water rates 
because sewer rates may be based on 
them, and if one is inequitable the 
other will be also. Although metering 
of water gives the nearest approach to 
a fair rate, it is not universal; and it 
would seem highly desirable to give 
careful scrutiny to other methods in 
use. A review of flat rates shows tre- 
mendous variations, and with no sound 
reason for them unless it be someone’s 
so-called “good judgment.” If sound 


financing calls for the collection of 
funds from those best able to pay, the 
principle that one customer pays for 
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another should be openly recognized, 
rather than concealed. It is hoped thath: 
the committee dealing with these rates 
may offer in its report some construc-& 
tive remedy to present-day inadequacies, ki 


Sewer Rates 


There is a growing tendency to mod- 
ify rate structures for sewage systems ff 
The previous methods of raising the 
required funds from frontage charges 
and general tax rates have lost popu- 
larity, especially in the current desire 
to relieve real estate of some of its 
heavy burden of taxation. 

Much of the funds for financing local 
sewers in Ontario, and probably in 
most other places, have in the past been 
derived from a local improvement or 
frontage rate, whereas trunk sewers§s 
and disposal works have been paid for 
from the general funds of the munici- 
pality. If it is inequitable to levy water 
rates from general funds, it is equally 
inequitable to obtain sewer revenue 
from the same source. 

Sewer rental, sewer rent or, what is 
probably a more suitable designation, 
“sewage rate” can be adjusted in af 
more equitable manner. 

Good legislation must give the ad-fand 
ministrative body the right to set up}titled 
rates which are not too complicated, Bonc 
and yet are capable of being adjusted fiimin 
to cover the actual cost of the service} 
rendered. Several methods suggest 
themselves, and where water and sewer The 
rates are collected jointly, the inclu- |e v 
sion of the sewer rate on the water bill ;#™e 
is a popular arrangement. If sewer nue | 
rental is based on the consumption of f*¢ cl 
water, with appropriate adjustment for Ar 
the nature of the waste, the resulting | Pape 
rate should be equitable. Fin 

No matter what method is used to} That 
determine the sewage rate, it will be Mun 
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nized,Mifficult to divorce it from the water 
d thathate. All the methods used for water 
ratesfrates, such as number of fixtures, valu- 
struc-ktion of property, or water consump- 
‘acies,ftion, may be applied to sewage rates. 

| The sewage rate to industry involves 
special consideration, but this can and 
is being worked out satisfactorily, with- 
ut jeopardizing the general principles 
Mor establishing fair charges. 


tes to Outside Areas 


One of the disturbing features about 
lesirefrate structures for both water and sew- 
of itsfage arises where more than one munici- 
pality is involved, and where one com- 
localfmunity provides these services for an 
ly infadjacent one. The outside area must 
beenfbe expected to pay higher costs than 
nt orfthe one providing the service. This is 
-wersgsound business practice. 

id for 
water 
jually 
venue 


rat isf The subject of financial planning and 
ation, } egal considerations has been fairly well 
in apcovered in a publication by S. B. Rob- 
inson, Asst. City Attorney for Water 
and Power of Los Angeles, Calif., en- 
titled “Financing Through Revenue 
Bonds” (1). It was written as a pre- 
liminary handbook on the subject and 
contains useful material for anyone in- 
terested in this method of financing. 
The problem is discussed largely from 
the viewpoint of water revenue, but the 
same principles are applicable to reve- 
nue bonds predicated upon sewer serv- 


e ad- 
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ewer 
on of pce charges. 
it for Another noteworthy discussion is a 


paper by Carl H. Chatters, entitled 
“Financing Local Improvements” (2). 
Chatters, the Executive Director of the 
Municipal Finance Officers Assn., has 


ilting 
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The complications arise when an ef- 
fort is made to determine what should 
be included in the costs which make up 
the rates for the seller. What often 
appear as comparable rates are most 
misleading, and are the cause of much 
friction. Here is a need for careful 
consideration of all factors to the end 
that equitable and sound financing may 
be attained. 


Conclusions 


Surely, there does not appear to be 
any panacea that will readily accom- 
plish the equitable adjustment ‘of rates. 
The only hope seems to lie in a careful 
scrutiny of all water and sewer rates 
so that they will be adjusted to meet 
the required expenditures without dis- 
crimination, and with the elimination 
of obviously unfair items. 


W. F. Tempest 


Portland Cement Assn. Representative, Conservation Bureau, Chicago 


condensed in this brief paper some 
fundamental considerations that should 
be kept in mind by all those dealing 
with city financial matters. 

The Municipal Finance Officers 
Assn. has also compiled and published 
a book called “Where Cities Get Their 
Money” (3). It covers many other 
sources of revenue than water and 
sewer charges, but definitely shows 
how cities are reaching out for these 
new sources of revenue to avoid the 
use of general tax funds. 

Some may wonder why water works 
men should concern themselves with 
a study of financial matters, and more 
particularly why they should at all be 
concerned with sewage financing. The 
reason is that the water works depart- 
ments are being given the responsibility 
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for the billing and collection of the 


water and sewer accounts whether they 
like it or not. Of all the city depart- 
ments, the water works department is 
perhaps the best organized and has the 


most efficient personnel, enabling it to 


carry on this work in the best manner. 

Also, there is a very close relation- 
ship between the water and the sewer 
charges, since the most convenient 
method of charging for sewer service 
is according to water consumption. 
In 1945 over 200 cities in the United 
States charged for sewer service on this 
basis, and there appears to be a trend 
in this direction. It is for this reason 
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The importance of anticipating reve. 
nue was well stated by Walter Peter. 
son (4), Budget Investigator of th 
city of Los Angeles about eight year 
ago, after the depression had taught 
some valuable lessons: 


The financial difficulties of many citig 
during the depression were not due exclt. 
sively to a lack of budget control, im. 
proper purchasing procedures, shrinkag 
in real estate values, high deliquencie 
or other revenue losses. They were ¢. 
rectly traceable to the lack of interest ani 
complete disregard by public officials of 
the rate at which revenues were mate 
rializing and becoming available for ex 


TABLE 1 
Estimated Construction Needs 
Water Works Sewage Works 
State 

No. of Projects Estimated Cost No. of Projects Estimated Cost 
Arkansas 169 $ 4,000,000 180 $ 8,000,000 
Illinois 400 125,000,000 166 45,000,000 
Indiana 300 15,000,000 200 30,000,000 
Iowa 255 20,000,000 250 25,000,000 
Pennsylvania 65 80,000,000 260 118,000,000 

(for 26 projects) 


that the subject was taken up for 
study by a special committee of the 
Association. 

Business-like operation of any de- 
partment depends largely upon the abil- 
ity of that department to anticipate its 
revenue. When this is done, perma- 
nent personnel and proper office proce- 
dure can be set up to attend to the de- 
tails of billing and collection. The of- 


ficial responsible for administration 
then has control of the department, 
which he would not have were he de- 
pendent upon a budgetary allotment 
from the city council, subject to any 
political whim or caprice of such a 
body. 


penditure. The careful preparation of 
anticipated revenue collection schedules 
and the regular comparison of actual 
revenue collections with predetermined 
estimates would have made administra 
tive acts possible in sufficient time to pre 
clude the chaotic conditions finally result 
ing from revenue losses. 


There is also a danger in the present 
good financial condition of some cities. 
Often there is a temptation to use cash 
resources for what might be called 
luxury items for which there is a popw- 
lar clamor—for example, airports and 
recreational facilities—while neglecting 
such important utilities as water work 
and sewage disposal. Those esset- 
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tial improvements must therefore be 
financed by general tax obligation 
bonds, thereby increasing the statutory 
debt of the municipality and making 
it more difficult to use that means of 
financing when it may later be neces- 
sary. 

Another danger today is in the low 
interest rates, which tempt some mu- 
nicipalities to refund maturing issues, 
thereby continuing the indebtedness 
without improving the credit standing 
of the community. At such times as 
these, it is highly desirable for all muni- 
cipalities to eliminate as many of their 
short-term loans and maturing debts 
as possible, in order to be in a position 
to get the most favorable rates when 
financing becomes necessary and more 
difficult in a less favorable market. 

In the future, large sums may be 
needed for water and sewer improve- 
ments. Some conception of this need 
may be given by the estimates in Ta- 
ble 1. 

Since the constitutional limitations 
on bonded indebtedness in practically 
all states are quite low—the average is 
from 3 to 7 per cent—it will undoubt- 
edly be necessary for municipalities to 
turn to other forms of financing. The 
revenue bond method has now become 
an accepted method. In many states, 
however, it will be necessary to give 
consideration to the status of the ena- 
bling acts, since many of them were 
passed over 12 years ago as emergency 
acts. Since that time, there have been 
a few revisions, but on the whole there 
is a definite need for a complete over- 
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hauling of the statutory provisions for 
revenue financing, despite comments 
from many of the states indicating that 
they consider their legislation satis- 
factory. 

It is unfortunate that there is a cer- 
tain amount of complacency about the 
legislative provisions, but of more con- 
cern is the unfortunate apathy of the 
legislatures toward revision of present 
enabling acts. The municipal leagues 
in many states have done a splendid 
job, but they have not had the vigorous 
support that they should have had from 
all of the cities and from the bankers 
and influential citizens. 

Water works executives should dis- 
cuss the subject of revenue financing 
with their city attorneys or financial of- 
ficers and determine their position un- 
der existing law. It may be found that 
important revisions are needed; if so, 
they should be tackled without further 
delay. In the past, one legislative ses- 
sion after another has gone by without 
anything being done, and too often 
some sort of crisis must be experienced 
before any action is forthcoming. 
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Municipal Authorities in Pennsylvania 


By John D. Ray 


Atty., Beaver Falls Municipal Authority, Beaver Falls, Pa. 


Presented on Sept. 12, 1946, at the Western Pennsylvania Section Meeting, 
Pittsburgh, Pa. 


the provisions of the Mu- 
nicipalities Authorities Act of 
1935, as it was amended by the Penn- 
sylvania Legislature in 1937, water 
works and water distribution systems 
may be acquired or constructed and 
operated by public corporations known 
as municipal authorities. Water works 
authorities (as well as those designed 
to operate bridges, parks, airports, sew- 
age works or other facilities) may be 
formed by cities, boroughs or townships, 
individually or in any combination. 


Authority Acquisition 


Practically all of the larger municipal 
authorities now in existence in Penn- 
sylvania were created to acquire the 
plant and distribution system of some 
private water company. Three of the 
largest of these authorities were formed 
by the cities of Chester and Beaver 
Falls and the borough of West View. 
Each of these authorities was formed 
by one municipality which purchased 
the complete plant and distribution sys- 
tem of a large private water company 
that served the purchasing munici- 
pality and a number of adjoining mu- 
nicipalities as well. These authorities 
were formed and the assets of the pri- 
vate companies purchased at a time 
when the law did not require the ap- 
proval of such acquisition by the Public 
Utilities Commission of Pennsylvania. 
Under the law as it now exists and has 


existed since 1943, it is necessary to 
secure a certificate of approval from 
the commission before it is possible to 
consummate the purchase of a private 
water company by a municipal author- 
ity. This requirement has practically 
stopped the acquisition of private com- 
panies by authorities. One such trans- 
fer was recently approved by the com- 
mission, and others may now be sub- 
mitted, although many persons believe 
that the delay involved discourages the 
interested parties. 

Under the provisions of the act, mu- 
nicipalities may form an authority for 
the purpose of financing the construc- 
tion of a water works and water distri- 
bution system. This offers a small bor- 
ough or township a method of con- 
structing facilities to meet rapid indus- 
trial and residential expansion that 
does not depend upon taxes or munici- 
pal bonds. Usually constitutional limi- 
tations on municipal borrowing make 
impossible the financing of the con- 
struction of a water works plant and 
distribution system. Authorities may 
be formed, however, and revenue bonds 
sold for such construction, as the debt 
thus incurred is not considered munici- 
pal debt. The holders of authority 
bonds can look only to the revenue 
produced by the operation of the water 
works system for payment. 

In Beaver County, during the waf, 
the erection of a water works plant and 
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system and the building of a sewage 
disposal plant and sewer system were 
fnanced by an authority, thus mak- 
ing it possible to serve an airplane 
propeller factory. Had the authority 
device not been available, it is doubtful 
whether the small township in which 
the plant was located would have been 
able to furnish these facilities to a com- 
pany which brought in about 3,000 
workers during the war, and which now 
promises to give permanent employ- 
ment to several thousand persons. 
Whether the Municipalities Authori- 
ties Act of 1935, as subsequently 
amended, has been a beneficial piece of 
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legislation has been a _ controversial 
question. Shortly after the amendment 
of the act in 1937, permitting the acqui- 
sition of water works by purchase with- 
out approval of the Public Utilities 
Commission, there was considerable 
criticism of the purchase of some of the 
larger water works in the state. Even- 
tually a series of legislative hearings 
was held in Harrisburg. The last of 
these, held by the Joint State Govern- 
ent Commission, examined the entire 
field exhaustively. In 1945 the legis- 
lative committee presented a new and 
revised municipalities authority act to 
the legislature, which was adopted and 
is now in force. In the main, the act 
is a good one and has answered most of 
the criticism that had until then been 


con- 


eveled against authorities. In the au- 


t andkhor’s opinion, there are some other 


may heneficial 


changes which can and 


bonds frobably will be made in the legisla- 
debt ition during the next five years. 
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uthority Operation 


All of the larger authorities are oper- 
ating successfully, have met their bond 
requirements and have been expanding 
their facilities. In Beaver Falls, sev- 
eral extensions have been made under 
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authority operation which the private 
company, for one reason or another, 
was never able to make. In some re- 
spects, the record of operation of au- 
thorities has been better than that of 
the predecessor private companies. 

Municipal authority bonds have also, 
during the past ten years, proved them- 
selves as attractive investments. Many 
of the larger issues have been refinanced 
within the last year at from 2} per cent 
to slightly less than 2 per cent, and 
several new issues have sold at 2 per 
cent. This would seem to put the mu- 
nicipal authority bond on a par or very 
nearly on a par with the average good 
municipal bond. 

It should be readily admitted that the 
ten bond-financing years referred to 
have been exceptionally good years. 
The revenues of all water companies, 
both public and private, have been 
swollen by increased industrial and do- 
mestic consumption during the war. 
But the operation of the larger authori- 
ties should continue to be successful 
because most of the original bond is- 
sues were computed on an estimated 
revenue much lower than that which 
most of the authorities have been re- 
ceiving during the past six years. Dur- 
ing the same period, the interest charge 
on such obligations has been reduced 
by the refinancing of most of the bond 
issues. In Beaver Falls, for example, 
after 1952, the annual interest require- 
ment will be $26,000 less each year than 
was originally computed at the time of 
the first bond issue. This means that 
the equivalent of 2} months of normal 
revenues could be lost and still all the 
financial requirements could be met. 
It would seem certain, therefore, that 
there will be no difficulty in the future, 
whether times are good or bad. This 
condition may be assumed to exist in 
most of the other larger authorities. 


a 
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Authority Advantages 


A number of advantages in municipal 
authorities operation are worth noting. 
The first and probably the most impor- 
tant is that it permits municipal owner- 
ship of utilities and, at the same time, 
eliminates many of the disadvantages 
ordinarily arising from such public 
ownership. The distinction between 
this type of public operation and out- 
right municipal ownership and opera- 
tion arises from the characteristics of 
the covenant or indenture entered into 
with the original purchasers of the 
bonds and of the type of men who are 
ordinarily appointed and serve as au- 
thority board members. 

All of the trust indentures or bond 
covenants which the author has exam- 
ined or has heard discussed at various 
gatherings of board members provide 
for rigid control of finances, insuring 
that the bonds issued by the authority 
will be paid. This is generally but- 
tressed by an agreement to employ a 
competent consulting engineer whose 
approval must be secured before major 
expenditures or improvements may be 
made. Annual audits by outstanding 
auditing firms are also generally re- 
quired by these agreements. 

The observation about the type of 
authority board member is based partly 
on the author’s own experience in deal- 
ing with board members, both locally 
and at state meetings, and partly on 
the incidents surrounding their appoint- 
ment. Compensation is negligible, so 
that the board member must be moti- 
vated by his desire to perform a public 
service. After appointment, his is a 
unique position, because he has only 
one public business to perform and, as 
a five-year appointee, is beyond the im- 
mediate reach of the voters. What is 


much more important, after he is ap- 
pointed by the city council he is subject 
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to no further control of any kind for 
five years. He can be removed only by 
for misconduct after formal charges are 
filed against him in the Court of Quar. 
ter Sessions in the county in which his 
municipality is located. N 
Authority operation has several ad-f. 
vantages over operation by private he 
companies. For example, municipal 
authorities are subject to no taxes—! ; 
local, state or federal. This means that{ | 
all of the money which comes into th . 
authority from the operation of th A 
plant is available to pay operating ex . 
penses, debt and interest charges, an 
to permit the accumulation of funds for : 
the rehabilitation of the plant and 
to finance extensions. This obvious! 
should enable the authority either t Ne 
furnish water service to more peopl 
or to permit it to reduce its rates. Th 
author knows of no instance where any am 
authority has increased the rates whic 
were in effect at the time it acquired its i 
property from the predecessor privat ea 
water company. Most often, the finang | 
cial condition of authorities is such thag 
there seems to be no immediate likelif 
hood of any necessity to raise suclf 
rates. As soon as the present abnorma 
operating costs decrease, it seems very 
likely that the Beaver Falls Authority, re 
at least, will be in a position to reduc} 4, 
rates, particularly rates to domestif .... 
customers. wat 
Authorities also are not subject t legis 
control by the Public Utilities Commi 
sion. To most of them, this seems ti 
be an advantage. Although a certaif 
amount of control of public utilities 1 
necessary, there seems to be no re 
occasion for such control over munic 
pal authorities. They are public cor 
porations not operated for profit 
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present the ordinary need of control 
by the commission. 

During the war and in the present 
postwar period, many responsible citi- 
zens have become convinced that 
American business is suffering from 
too much regulation. The utilities, 
however, have been subject to regula- 
tion for many years. Almost everyone 
is convinced that, if a business is 
granted a monopoly which is protected 
by the government, its operation re- 
quires government regulation. Many 
persons also believe that if there is any 
proper field for public ownership, it is 


Jin the public utilities field. No utility 


presents a better case for public owner- 
ship or control than the water works. 
Next to air, nothing is more vital to 
the life of a community than water. 
Often, the furnishing of water to a com- 
munity, because of its size or geo- 
graphical location, is not a profitable 
venture. It may even be so expen- 
sive that it cannot be financed by 
ordinary taxation. For such situa- 
tions, the municipal authority may be 
the only device which makes possible 
the construction of the facilities neces- 
sary to furnish water to such a commu- 
nity. If the Municipalities Authorities 
Act does no more than furnish such 
communities with an opportunity to 
construct and eventually own their own 
water works, it is a beneficial piece of 
legislation. 
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The act does contemplate eventual 
municipal ownership of any project 
either purchased or constructed by an 
authority. Bonds may be issued for a 
term of 40 years or less, and the au- 
thorities may be formed for an exist- 
ence of 50 years. During this period, 
the act contemplates that authority 
bonds shall be liquidated, and it also 
provides that, when they are liquidated, 
the property of the authority so ac- 
quired shall become the property of the 
municipality or municipalities forming 
the authority. Many interesting ques- 
tions arise when one considers this 
phase of authority operation. No prob- 
lem has as yet arisen, and what will 
actually happen when the bonds of 
some authority are completely liqui- 
dated is yet to be experienced by any 
community. In the author’s opinion, 
this section of the act will receive con- 
siderable attention and amendment 
during the next 20 years, for he be- 
lieves that authority operation will con- 
tinue, and that authority property will 
never become the property of any 
municipality. 

At all events, it is manifest that the 
present record of municipal authorities 
is good and that authority operation 
compares very favorably with private 
operation. If a community desires to 
construct or acquire a public utility, an 
authority presents the best method yet 
devised for accomplishing this purpose. 


DISCUSSION—Nathan B. Jacobs 


Pres., Morris Knowles, Inc., Pittsburgh, Pa. 


The operation of 'a water works sys- 
tem by a municipal authority involves 
most of the problems which arise both 
ina municipal plant and in a privately 
owned utility. The municipal authority 


has no taxing power, nor can it mort- 
gage the water works and property 
which it owns. It must raise all of its 
funds by pledging its net revenue. 
This pledge of net revenue is gener- 
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ally set forth in a document called the 
trust indenture, or by a resolution or 
agreement. 

In general, these trust indentures 
provide not only the financial arrange- 
ment for the payment of interest on and 
retirement of bonds and for the issu- 
ance of additional bonds, but also a 
certain participation in the management 
and policy fixing of the authority by a 
consulting engineer acceptable both to 
the authority board and to the trustee. 
The part which the consulting engineer 
takes varies in each authority. In 
some, his duties are limited to making 
only a few suggestions; in others, he 
is assigned many tasks and duties, de- 
pending upon the provisions of the in- 
denture and the requirements of the 
members of the authority board. 


Functions of Consulting Engineer 


Trust indentures set forth the duties 
of the consulting engineer and may re- 
quire him: 

1. To prepare and file an operating 
budget for each fiscal year, together 
with a report submitting recommenda- 
tions on the operation and maintenance 
of the system during that period, in- 
cluding estimates of the amounts of 
money necessary for capital additions. 

2. To make general inspections of 
tle operating records and policies of 
the authority and of the water system 
and to submit recommendations on op- 
erating methods or changes in operat- 
ing policies that may be considered 
advisable. 


3. To prepare of the 


estimates 


amount and to file certificates describ- 
ing the type of insurance needed for 
protection of the water system property. 

4. To prepare computations and esti- 
mates of rates or their revision, and to 
file certified copies of the proposed 
rates accompanied by a written opinion 
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of whether or not the schedule wif 
produce revenues adequate to pay: (1) 
the administrative expenses of the ay. 
thority and the fees of the trustee; (2)| 
the reasonable cost of operating, main. 
taining and repairing the water system 
and of making necessary renewals an¢ 
replacements thereto; (3) the interes 
on the bonds issued as it falls due; (4 
the retirement of bonds prior to or a 
their dates of maturity ; and in additio 
(5) to comply in all respects with th 
terms of the indenture, and to mee 
any other obligation of the authorit 
as it comes due and payable. 

5. To prepare and file annually ; 
written report upon the water systen 
and its operation during the precedi 
year. 

6. To prepare data and submit certifi 
cates concerning capital additions to b 
paid for out of the proceeds of addij 
tional bonds issued for the purpose 
such data and certificates including de. 
scriptions of the nature and purpose @ 
the capital additions, their cost, useful. 
ness and desirability in the water sys 
tem and other matters, including the 
relation of the proposed capital addi- 
tions to others previously made. i 

7. To prepare data and submit cer 
tificates on the payment or reimburse. 
ment for the cost of capital addition 
recommended in the annual budget o 
otherwise, and for renewals or replace 
ments which constitute part of the wa- 
ter system with itemized estimates 0. 
cost. 

8. To prepare estimates and othe 
data and submit reports on the pro 
posed extension of mains to be financet 
by moneys depositéd with the authorit 
for that purpose, and to prepare cer 
tificates on the reimbursement for th 
cost of specified mains as new buildin 
abutting on such mains are complet 
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and connected to them under contract 
with the authority. 

9. To review appraisement or ad- 
justment of any loss or damage, and 
prepare estimates and give written ap- 
proval of any settlement or payment. 

10. To prepare data, including de- 
scription and such estimates as may be 
necessary or desirable, on property in 
the water system, the sale or other dis- 
position of which is considered to be in 
the best interests of the authority and 
not to affect adversely the security of 
the bonds; and to submit a report 
thereon. 

11. To prepare similar data and sub- 
mit a report on the proposed leasing of 
any property included in the water 
system when considered to further the 
best interests of the authority and not 
to affect adversely the security of the 
bonds. 

This outline, while not all inclusive 
in detail, is indicative of the responsi- 
bility placed on the consulting engi- 
neer in authority operations of water 
systems. In this way the consulting 
engineer is in touch not only with the 
usual construction problems, but also 
with the maintenance and operation of 
the plant. 


Limits of Trust Indenture 


As stated before, the trust indenture 
involves an authority-owned plant in 
the operating problems both of a pri- 
vate corporation and of a municipality. 
An example of an authority require- 
ment which is the same as that of a 
municipality is that an authority must 
advertise for bids on materials and sup- 
plies costing $500 or more, and for con- 
struction, reconstruction, repairs or 
work, including labor and materials, 
the cost of which exceeds $500. 

The problem which is now giving the 
most concern to the water authorities 
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is probably that of extension of mains. 
In this respect, authorities are particu- 
larly concerned at the present time be- 
cause of the need for additional housing 
which is encouraging developments in 
the suburban districts where the imme- 
diate return and usually the ultimate 
return as well is not sufficient to finance 
extensions on the basis of present high 
construction costs and the compara- 
tively low prewar water rates which 
were in force at the time the property 
was acquired. 

The fundamental reason for the for- 
mation of several authorities was to 
finance extensions in territory where 
the existing water utility could not af- 
ford them because the territory was too 
sparsely settled. It is recognized that 
there might be pressure from realtors 
and others on the authority members 
to make extensions which would permit 
the development of new territories. 
Generally, authorities have been pro- 
tected against this pressure by the 
wording of the trust indenture. 

A few of the indentures do not re- 
strict the making of extensions by the 
authority, but it is the usual practice 
to limit the issuance of new bonds for 
extensions by the earnings to be ex- 
pected, and also to make provision fer 
refunding the deposits which devel- 
opers and prospective customers make 
toward the cost of such extensions. 
There is at least one authority for 
which the trust indenture is so drawn 
as to prohibit the issuance of bonds for 
improvements or extensions to the sys- 
tem. The use of deposit and refund 
contracts for making extensions not 
justified by the immediate earnings is 
almost universal practice in privately 
owned water utilities. 

Some trust indentures limit the total 
liability which the authority can hold 
at any one time on deposit and refund 
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agreements. If the trust indenture 
makes provision for the deposit and 


refund contract, there is generally the . 


over-all limitation that the amount of 
the refund cannot exceed the amount 
deposited without interest. Most trust 
indentures impose the further limita- 
tion that the amount of the refund per 
customer shall not exceed 2} times, or, 
more usually, 34 times the prospective 
annual revenue. In other words, if the 
prospective revenue per customer is 
$12 a year and the indenture limits the 
refund to 34 times that amount, the 
refund could not exceed $42 for each 
customer, although, economically, a 
greater refund might be possible. This 
seems extremely low when compared 
to refunds under private ownership, 
which usually were about $100 per cus- 
tomer. If the water rates were ad- 
justed to a 1946 base, however, and 
the revenue was $20 per customer, then 
the refund per customer on a 34 times 
basis would be $70 each. 

Neither of these figures gives credit 
for the public fire service which goes 
with a pipeline extension, and it is 
reasonable that such credit should be 
given and part of the deposit accounted 
for by it when the municipality uses 
the main for fire service. Recently 
studies have been made to see whether 
an authority can afford to refund up to 
34 times the revenue. In all exam- 
ples studied it was found that this 
refund per customer was justified, as 
the anticipated revenue was sufficient 
to cover operating expenses and the 
fixed charges and depreciation on the 
investment. 

If the indenture itself does not pro- 
vide a rule or formula for extensions of 
the distribution system, such a rule is 
usually made by the authority, permit- 
ting the members of the executive staff 
to advise applicants of the terms under 
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which extensions are generally made, 
In that way, it will only be necessary 
to take up the exceptional application 
with the members of the authority 
board and with the consulting engineer, 

By requiring all applicants to ad- 
vance the total cost of the extension 
and refunding to them a specified sum 
as the revenue develops both from wa- 
ter service and from fire service, au- 
thorities can avoid any discrimination. 

On occasion, authorities are asked to 
extend their lines from existing mains, 
which may be too small to give fire 
protection in addition to adequate do- 
mestic service. To furnish proper 
service, it may be necessary to replace 
the main with a larger size. Usually 
the authority must pay for the replace- 
ment of such mains and cannot call 
upon the developer to cover this cost. 
The situation is further complicated 
by the fact that at present it requires 
from ten to twelve months for de- 
livery of cast-iron pipe. Frequently 
the authority, because of cast-iron pipe 
delivery conditions, is forced to install 
a small wrought-iron line which is 
really only a temporary measure and 
should be paid for in its entirety by 
the developer without any refund. | 

Unfortunately, most extensions are 
needed in comparatively undeveloped 
territory, requiring rather long lines 
to reach the potential customers or 
real estate development. In addition, 
some of them are above the hydraulic 
gradient of the system and require 
pumping. Viewing these applications 
both from the point of view of the 
limitations of the trust indenture and 
the costs of the authority, it appears 
that the depositors usually will not 
have refunded to them the full amount 
of their deposit without interest. Real- 
tors will therefore have to include in 
the selling price of the lot at least part 
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of the cost of the water line extension, 
as well as of the other improvements 
such as sidewalks, curbs, sewers and 
street paving, which have been made. 
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It may be that increased rates will be 
necessary in order to permit water 
authorities to extend their pipelines to 
new developments. 


DISCUSSION—E. E. Bankson 


Mng. Engr., Allegheny County Sanitary Authority, Pittsburgh, Pa. 


Aside from possible donations or 
money grants to a municipal authority, 
the normal source of funds for con- 
struction or acquisition capital is the 
issue and sale of revenue bonds. The 
source of funds for operating expenses 
and debt service requirements is the 
collection of rates and charges for the 
service rendered in the form of water 
bills and sewer rentals. 

Financial protection for the investor 
in these revenue bonds is provided 
through a trust indenture agreement 
which provides a rigid control of au- 
thority activities through the appoint- 
ment of a trustee, the requirement of 
annual audits and, finally, the con- 
tinuous employment of a consulting 
engineer. 


Revenue Bonds 


To answer the frequent questions 
about the method of financing for col- 
lection and treatment of municipal sew- 
age by the Allegheny County Sanitary 
Authority, and it should be pointed out 
that the only method available to any 
municipal authority in Pennsylvania for 
bond issue financing of acquisition or 
construction is through the sale of reve- 
nue bonds. In other words, if there is 
no accumulated surplus to use, the 
sale of revenue bonds is the only in- 
ternal method of construction financing 
available to a municipal authority—ex- 
cept during such a preparatory period 
of development, as is now characteristic 


of the Allegheny County Sanitary 
Authority. 

A better view of the financial posi- 
tion of a municipal authority may be 
obtained from a realization that the 
Municipalities Authorities Act of Penn- 
sylvania was first placed on the statute 
books by the legislature as a device 
for financing public works, without 
interference from existing debt limi- 
tation requirements of state law, 
through the issuance of revenue bonds 
and federal or other grants and 
donations. 

The municipal authorities idea was 
first sponsored by the federal govern- 
ment, during the depression of the 
1930’s, as a quick method of financing 
construction activities, and subsequent 
amendments have extended the field of 
municipal authorities in Pennsylvania. 
The basic function of a municipal au- 
thority arises from the power invested 
in it for the issue and sale of revenue 
bonds for the construction or acquisi- 
tion of public works. 

By the expression “revenue bonds” 
is meant bonds for which the security 
resides exclusively in the revenues re- 
sulting from rates and charges for the 
service rendered. The security of in- 
vestment in mortgage bonds resides in 
the property value or in the physical 
property, to which the mortgage ap- 
plies, and that of general obligation 
bonds resides in the taxing power of 
the municipality. Both of these sources 
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of investment protection, however, are 
specifically prohibited by the Munici- 
palities Authorities Act, which states 
that revenue bonds cannot become a 
lien on the authority’s property or on 
the taxing power of the municipality. 
A municipal authority has no taxing 
power, and the security of this type of 
investment is limited to the rates and 
charges of the authority. 


Consulting Engineer 


The services of a consulting engineer 
are specified by the trust indenture 
agreement or the resolution of the au- 
thority primarily to furnish adequate 
protection to the investment and the 
revenues that secure it. Such a trust 
indenture agreement may specify such 
duties of the consulting engineer that 
he may serve the authority for its other 
consulting engineering requirements ; 
but his first obligation is always to 
the investor. In the author’s opinion, 
however, the two interests are practi- 
cally synonomous. 

It follows from the status of revenue 
bonds that any program for a municipal 
authority should be based upon ade- 
quate rates and charges for the public 
service intended. Likewise, the first 
responsibility beyond the authority for 
such rates, charges and resulting reve- 
nues is vested in the said consulting 
engineer. The engineer is obliged to 
prepare the annual budget of all finan- 
cial requirements, and the municipal 
authority agrees to live within that 
budget unless any resulting excesses 
or modifications are approved in writ- 
ing by the consulting engineer. As a 
matter of law, however, the authority 
is generally permitted to reject an engi- 
neer’s recommendation unani- 
mous vote and the proffer of adequate 
reasons for such action. Fixed capital 


extensions and various other activities 
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of the authority are likewise subject 
to the approval of the consulting 
engineer. 

The normal duties of a trustee are 
also inherent in bond issues of a mu- 
nicipal authority, except that they be- 
come more complicated. Primarily, 
however, the trustee is permitted to 
rely on the various certifications of 
others, who are specified in the trust 
indenture agreement ; and he is not re- 
quired, or even permitted, to exercise 
an independent judgment or to as- 
sume any responsibilities or obligations 
of management. 


Protection of Investment 


Annual audits are also required by 
law, as well as by the trust indenture, 
and various certificates are required in 
certain instances by the public ac- 
countants or by the authority’s attor- 
ney; but the engineer is the only per- 
son given responsibility by the trust 
indenture for independent judgment. 
The engineer may therefore disagree 
occasionally with other interested par- 
ties, but—in the absence of a unani- 
mous opposition by the authority board 
—it is his judgment which must pre- 
vail. It is still maintained, however, ; 
that a sound position for the investor 
should also represent a sound position 
for the authority, with little possibility 
of argument between the two view- 
points, so long as the authority is prop- 
erly conscious of adequate safety for 
the investor or the investment. The 
authority will realize it is impractical 
for the investor to be present in person, 
for the protection of his individual in- 
terests, and that the investor is entitled 
to adequate representation in all trans- 
actions of the authority by the presence 
of its consulting engineer and require- 
ments of annual audits, as well as other 
protective measures. 
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Some of the early trust indentures 
were less effective for investment pro- 
tection, and subsequent indenture agree- 
ments became more and more strict in 
these matters, until it is now frequently 
evident that some greater leeway for 
the authority must be permitted for 
practical operation of authority finances. 
The restrictions must not be so rigid as 
to exclude the exercise of discretion 
and application of judgment by the au- 
thority in developments that have not 
been anticipated by the trust indenture. 

One phase of restriction by the trust 
indenture concerned water main exten- 
sions into new developments. Some 
early trust indentures required a de- 
posit from the developer under an 
agreement with the authority for re- 
payment to the developer in fixed rela- 
tion to the revenues to be derived from 
the extension. Some prior agreements 
of private water utilities had provided 
for repayment of the deposit in the 
ratio of 34 times the annual revenue 
created; and the same formula was 
adopted in certain trust indentures for 
municipal authorities. This may be 
seen to represent about a 15 per cent 
surplus on a 50 per cent operating ratio, 
and would hardly represent a fair treat- 
ment to a developer when compared to 
a debt service ratio of the authority at 
something like 4 or 5 per cent. Amend- 
ment supplements have now been au- 
thorized for at least two trust inden- 
tures to revise the repayment multiple 
from 3$ to 7 times the annual revenue, 
and in one authority from 24 to 9 times 
the annual revenue; the latter figure 
applying where the operating ratio was 
much lower than 50 per cent. 

Another protection for the investor 
is the trust indenture requirement that 
additional bonds can be issued only if 
the revenues to be realized from the 
additional investment will provide the 
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same operating surplus beyond the ad- 
ditional debt service as exists for the 
original investment. It is true that 
some variation will be found in this 
stipulation, and a recent amendment 
has been authorized to provide a lim- 
ited additional bond issue without ad- 
ditional revenue requirements. This 
privilege was granted, however, only 
because of the authority’s sound finan- 
cial position. 

Many water service authorities make 
a standard charge for the installation 
of new service line facilities and meters 
sufficient to cover the average cost of 
installation in order to avoid the use 
of bond monies or surplus earnings for 
this purpose. Such a charge is fre- 
quently unavoidable, despite the argu- 
ments against the practice. 

An additional source of construction 
funds is available to a municipal au- 
thority in the form of federal or other 
grants, and several water authorities 
in sparsely developed communities have 
been made possible only on that basis. 
Some shoestring projects have been 
made possible only through the aid of 
federal grants and WPA labor. 

In addition to such methods, there 
are those applications for water line 
extensions which can be made economi- 
cally possible only by negotiation with 
the applicant from whom a donation is 
required sufficient to reduce the au- 
thority’s capital expenditures to such 
a point that the resulting annual burden 
would be in keeping with the possible 
revenues therefrom. Some other an- 
gles of authority finances may well ex- 
ist, but the writer is not trying to cover 
the field. 

It seems obvious, therefore, that the 
collection of rates and charges for serv- 
ice rendered must become the mainstay 
of authority activities and revenue bond 
issue. The trust indenture agreement 
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will include the general revenue re- 
quirements to be fulfilled by the au- 
thority, and the authority can then 
meet its obligations through a published 
schedule of rates and charges. 

There is one authority for which the 
schedule of rates and charges is so re- 
lated to an index figure of cost for labor 
and coal that when the index figure 
goes up 10 per cent, the water rates 
go up 5 per cent. 

For the operation of authority prop- 
erties, there are several examples of 
rental to the borough or municipality. 
The rental payments must be consistent 
with the debt service requirements of 
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the authority, which becomes a sort of 
fiscal intermediary between the munici- 
pality and the investor or bondholder. 
This method may be of some advantage 
with a new sewer system, for example, 
which may require local legislation to 
obtain house connections with the sys- 
tem in numbers adequate to justify the 
bond issue. 

Early bond issues paid interest rates 
of 3 to 4 per cent, and recent issues pay 
about 2 per cent, if the financial posi- 
tion is sound. Normal interest rates 
are substantially higher for mortgage 
bonds and somewhat lower for general 
obligation bonds. 
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Fundamental Treatment Problems in the Southwest 


By Ashley G. Classen 


Cons. Engr., El Paso, Tex. 
Presented on Sept. 12, 1946, at the Rocky Mountain Section Meeting, Santa Fe, N.M. 


HE conditions and circumstances 

governing the supply of water for 
various purposes in the Southwest are 
different from and usually somewhat 
more complex than those to be found in 
other sections of the country. Such 
experience as the author has had with 
water supply problems in the South- 
west has furnished him with the basis 
for two important conclusions: (1) 
that the complete conservation and ju- 
dicious use of available sources of water 
will be the determining factor in the 
future development of the region; and 
(2) that there is no community nor 
industrial activity in the Southwest 
which does not have a water supply 
problem of some kind—the procure- 
ment of a sufficient quantity to supply 
requirements, or the improvement of 
the quality of the supply as an economic 
necessity or to safeguard the public 
health, or both. In general, however, 
the chief difficulty most communities 
experience is the location and develop- 
ment of a sufficient quantity. Al- 
though quality is rarely far from what 
may be desired, the essential need is to 
provide water, and enough of it. 


Supply of Water 


It must be recognized that the South- 
west is a very arid region, deficient in 
natural moisture. To be useful to man, 
water must first go through the cycle 
of precipitation and be distributed over 


the face of the earth as rain. The 
Southwest receives a very small amount 
of rainfall, the amount varying from as 
little as 6 or 7 in. per year to a maxi- 
mum of not more than 18 or 20 in. 

When rain falls upon the surface of 
the earth it quickly disappears in four 
ways: (1) runoff, (2) percolation, (3) 
evaporation and (4) transpiration, or 
use by vegetation. The quantity ac- 
counted for as runoff may vary from 
a few per cent of the total to a major 
part of the moisture reaching the earth, 
depending upon the nature and slope 
of the surface. In general, however, 
the amount of rainfall accounted for as 
runoff is a relatively small proportion 
of the total. The same may be said 
regarding the amounts consumed 
through evaporation and transpiration. 
It is, of course, well known that the 
major part of natural rainfall dis- 
appears from the earth’s surface by 
percolation. 

It is this water which has percolated 
down through the surface layers and 
formations of the earth’s surface to an 
impervious formation that furnishes 
most of the sources of water supply to 
urban communities in the Southwest. 
Comparatively few public and indus- 
trial water supplies are now obtained 
from surface sources, but their number 
is increasing. Many municipalities are 
being forced to develop such supplies, 
and it is the author’s opinion that, in 
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the future, the use of surface sources 
will necessarily become more prevalent. 


Dissolved Solids 


Natural waters, both surface and un- 
derground, in the Southwest have one 
common outstanding characteristic—an 
unusually large content of dissolved 
solids. Natural waters with a content 
of total dissolved solids under 1,000 
ppm. are comparatively rare. Almost 
without exception, this dissolved mat- 
ter is of such a nature that it poses dis- 
tinct and complex problems of an eco- 
nomic as well as physiological nature. 
If the water is obtained from a surface 
source, it will contain, in addition to 
the dissolved solids, an appreciable 
amount of suspended matter which 
must be removed. 

The most common dissolved solids 
encountered in natural waters of the 
Southwest are the salts of calcium and 
magnesium, such as the carbonates and 
bicarbonates, sulfates, chlorides and ni- 
trates; compounds of iron and manga- 
nese; sodium chloride, fluorine and 
silica. Of these dissolved constituents, 
the various salts of calcium and mag- 
nesium, particularly the carbonates, bi- 
carbonates and sulfates, present the 
most usual problems. In surface sup- 
plies containing suspended matter—and 
they all contain some—such substances 
are composed mainly of mud, fine sand, 
colloidal matter of complex organic and 
inorganic nature, the products of or- 
ganic decomposition (such as ammonia 
and nitrogen), color and odor. Col- 
loidal and nitrogenous matter, colors 
and odors, cannot be classed strictly as 
suspended matter, but most of them 
have their origin in substances that are 
generally encountered in suspension. 

The reason the natural waters con- 
tain such unusually large amounts of 
dissolved solids compared to natural 
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waters of other sections of the country 
is that the surface layers of the earth 
throughout the Southwest are highly 
mineralized and contain larger amounts 
of soluble minerals than is usual. Wa- 
ter is a natural solvent, the dissolving 
properties of which are naturally forti- 
fied by the addition of certain chemical 
compounds, such as the carbon dioxide 
which is absorbed in the atmosphere 
and on the surface of the earth. Thus 
water will dissolve and pick up varying 
amounts of the materials or substances 
with which it happens to come into con- 
tact. There are very few elements and 
chemical compounds to be found in na- 
ture which are not soluble to some de- 
gree in water. 


Sodium Chloride 


One of the most difficult of dissolved 
chemical compounds to cope with in 
natural waters is sodium chloride— 
common table salt. The only satis- 
factory method for removing salt from 
water in the quantities required for in- 
dustrial and domestic consumption is 
by distillation. Large amounts of fuel 
are required to distill water, so that the 
process is impractical from an economic 
standpoint. 
tain synthetic materials have been de- 
veloped which are more or less success- 
ful in the removal of sodium chloride 
from small amounts of water, but to 
date no practical and economical 
method which will permit its practical 
application to public or to most indus- 
trial supplies has been developed. 

The drinking water standards of the 
U.S. Public Health Service limit the 
content of sodium chloride in drinking 
water to be provided on common car- 
riers to 250 ppm. By and large, a 
natural water to be found in the South- 
west containing less than that amount 
of sodium chloride is exceptional. A 
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content of 250 ppm. of sodium chloride 
in drinking water, or even as much as 
400 ppm., is not perceptible by the 
average person. A person possessing 
a keen sense of taste may detect a con- 
tent of sodium chloride of between 400 
and 500 ppm. The average person can- 
not, as a rule, detect a content of so- 
dium chloride under 550 or 600 ppm. 
After all, what of it? Drinking wa- 
ter which is slightly saline is not par- 
ticularly objectionable. The more salt 
which we may take into our system in 
water, the less we may want to put on 
our meat and potatoes. In the final 
analysis, and from a purely practical 
standpoint, the sodium chloride con- 
tent of water for domestic purposes is 
a relative matter. In other words, 
whether or not a water may be objec- 
tionable from the standpoint of sodium 
chloride content depends almost en- 
tirely upon what is available and how 
much salt one is accustomed to in his 
drinking water. It has been the au- 
thor’s observation that a content of up 
to 500 ppm. does not seriously impair 
the potability of water for domestic use. 
It is, of course, undesirable and de- 
structive in water used in boilers and 


) hot water systems, and may also result 


in “red water” in distribution systems. 
There is considerably more water in 
the Southwest with a sodium chloride 
content of over 250 ppm. than is avail- 
able with less than that amount. 


Calcium and Magnesium Hardness 


The natural waters of the Southwest 
invariably contain appreciable amounts 
of the salts of calcium and magnesium, 
especially carbonates, bicarbonates and 
sulfates. Curiously, the upper layers of 
the earth’s surface in the region contain 
large amounts of limestone, gypsum 
and Epsom salts, with some sections 
or areas unusually high in sodium sul- 
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fate, or Glauber salt. Waters obtained 
from water-bearing formations com- 
posed of cavernous or stratified lime- 
stone tend to be high in calcium carbo- 
nates and bicarbonates. Similarly, wa- 
ters obtained from formations contain- 
ing gypsum are usually high in calcium 
sulfate content. The same is true of 
waters from formations containing 
magnesium sulfates, carbonates and bi- 
carbonates. These two elements, cal- 
cium and magnesium, are those which 
produce hardness in water. The carbo- 
nates and bicarbonates of these two 
elements, when dissolved in water, pro- 
duce what is known as “temporary 
hardness,” or the type of hardness com- 
monly referred to in water treatment 
as “carbonate hardness.” ‘The sulfates, 
chlorides and nitrates of calcium and 
magnesium constitute what is com- 
monly known as “permanent hard- 
ness,” this type of hardness being re- 
ferred to as “non-carbonate hardness.” 

The hardness content of a water is 
entirely an economic consideration. 
Regardless of popular opinion, the 
drinking of hard water has never actu- 
ally been known to be the cause of 
physiological ills. Hard water is, how- 
ever, very hard on the pocketbook. 
One of the most costly aspects of the 
use of hard water is its soap-consuming 
property. Authorities differ somewhat 
in their opinions of just exactly how 
much soap hard water actually con- 
sumes, but it is generally agreed that 
the use of a water containing anywhere 
from 340 to 570 ppm. total hardness 
will cost the average family of five per- 
sons approximately $50 per year in ex- 
cess soap consumed for all purposes. 
The amount of soap required to reduce 
the hardness of 1.000 gal. of water by 1 
part per million, is 0.2 Ib. 

Another of the most common and 
expensive aspects of the use of hard 
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water is the encrustation caused by the 
precipitation of carbonate hardness on 
the walls of pipes and boilers in hot- 
water systems. The higher the content 
of so-called temporary hardness in wa- 
ter, the greater and more rapid will be 
the deposition of precipitated calcium 
and magnesium carbonate and bicarbo- 
nate on the inside surface of hot-water 
systems. Such action not only makes 
necessary the replacement of the sys- 
tems within a comparatively short pe- 
riod of time, but also causes the waste 
of large amounts of fuel in heating se- 
verely encrusted (and therefore insu- 
lated) boilers. Under such circum- 
stances, commercial and _ industrial 
firms using appreciable amounts of 
boiler water are faced with the expense 
of either softening their water or using 
large amounts of boiler compounds, 
many of which are unsatisfactory. 

Hard water is also destructive to 
laundry and is responsible for at least 
one-third to one-half of the wear and 
tear on clothes and linens which are 
washed in hard water, despite all the 
super soaps and other touted aids. 

Hard water is responsible for the 
rapid and excessive tuberculation and 
encrustation in systems of water mains, 
particularly if the water is unstable and 
contains large amounts of carbonate 
hardness. Such waters have been 
known to close distribution mains and 
supply lines completely in as short a 
period as 15 years. 


Water Treatment 


Because the Southwest is a young 
and rapidly developing region, the most 
difficult water supply problem has been 
that of locating or developing a suffi- 
cient quantity, and not too much atten- 
tion has been given to the quality, so 
long as there was enough of it. The 


same problem still exists in a very acute 
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form in most Southwestern communi- 
ties, but more and more attention js 
being given to the improvement of 
quality. 

In improving the quality of public 
water supplies, the final result is gen. 
erally a compromise between what is 
desirable and ideal and what can be 
obtained for the limited amount of 
money the community has available for 
the purpose. It is in this respect that 
water works men are faced with the 
practical aspects of the problem at hand, 


Chlorination 


In the beginning, all are agreed on 
the proposition that the public is en- 
titled to a sterile water ; that is, a water 
which is free from bacteria and patho- 
genic organisms. The only safe water 
for domestic consumption is a sterile 
water, and a sterile water is that which 
has either been boiled or treated with 
some chemical having the power to de- 
stroy bacteria. Since it is impractical 
to boil or distill a public water supply, 
sterilization by the application of a 
chemical is the only practical means. 
The most suitable chemical for this pur- 
pose is chlorine in liquid form, obtain- 
able in high pressure cylinders and ap- 
plied by means of a chlorinator. It is 
surprising how many public water sup- 
plies in the Southwest are dispensing 
unsterilized water, some of it of a 
highly questionable quality. 


Softening 


The next problem is to improve the 
quality of a natural water which is ad- 
mittedly too hard to be used economi- 
cally—a category into which most natu- 
ral waters in the Southwest fall. There 
are two practical and workable methods 
of removing hardness: the lime-soda 
process and the zeolite process. A 
study of these methods in relation to 
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the individual supplies will be required 
to determine their applicability and eco- 
nomic practicality. 

Viewing the problem of water soit- 
ening from the standpoint of workabil- 
ity under the operating conditions to be 
found in most small villages, towns and 
cities, it becomes obvious that the soft- 
ening process to be adopted must not 
only be foolproof but must also be al- 
most automatic and capable of operat- 
ing efficiently and continuously with 
a minimum amount of attention and 
service. One of the disadvantages to 
the operation of a lime-soda softening 
plant, so far as the small community is 
concerned, is the necessity for highly 
trained operating personnel. 

It is absolutely necessary that the 
person in charge of a lime-soda soften- 
ing plant have a practical working 
knowledge of fundamental water chem- 
istry and bacteriology and a thorough 
understanding of the processes of water 
treatment. Such a person is difficult 
to obtain and commands too high a 
salary for the average small commut.ity 
to pay. The author does not wish to 
imply that the average intelligent per- 
son with a common school education 
cannot learn to operate a lime-soda 
water treatment plant competently and 
efficiently. He can, and countless such 
persons do. Often, however, by the 
time a competent person becomes fully 
qualified for this work, he either be- 
comes the victim of a political misfor- 
tune or obtains better employment with 
communities that can pay him what his 
skill, traiping and experience are actu- 
ally worth. 

From a purely practical standpoint, 
therefore, the zeolite process of water 
softening is probably the best adapted 
to the treatment of water for the very 
small village or town, but the use of 
zeolite softening is limited to waters 
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having a content of total dissolved sol- 
ids of under 1,700 or 1,800 ppm. 
There are those who will contend that 
a domestic supply with such a content 
of total solids should not be used. 
Again, however, the necessity to use 
the water which is available in the lo- 
cality forces a compromise. 

It is now possible to obtain a zeolite 
softening unit which is fully automatic 
in operation and is equipped with an 
automatic proportioning device making 
it possible to produce a treated or soft- 
ened water of any desired degree of 
hardness’ or softness. These units are 
practical in their application and opera- 
tion and are giving very good results. 
The author is not advocating the use 
of the zeolite process as superior to the 
lime-soda process, for both have their 
practical applications, and, so far as 
water treatment itself is concerned, the 
lime-soda process is, in the author’s 
opinion, the better of the two for mu- 
nicipal supplies. The cost of softening 
by either process is, by and large, about 
the same. 


Financial Considerations 


As already stated, the principal con- 
cern of almost all communities in the 
Southwest is quantity rather than qual- 
ity, so far as the public water supply is 
concerned. It has been very difficult 
for most municipalities to meet the ex- 
pense of providing enough water with- 
out the additional expense of materially 
improving the quality of what is avail- 
able. Under such circumstances, most 
public officials even refuse to consider 
or discuss the installation and upkeep 
of water softening and treatment facili- 
ties. Most public officials regard soft 
water as an expensive luxury and the 
general public usually prefers to forego 
it when informed that in order to pro- 
vide it the water rate must be increased. 
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The higher cost of softened water is, 
of course, a popular fallacy, and were 
the public fully informed of the eco- 
nomic benefits of a soft water supply, 
there would be scarcely be a hard-water 
community in the country which would 
not provide such service. The author 


can think of few public water supplies 
in the Southwest in which a water soft- 
ening plant would not pay for itself 
within three years or less by the saving 
in soap alone. 


OAwwa 
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The Southwest is literally the soap 
manufacturer’s paradise; the extent of 
advertising space purchased by the soap 
manufacturers in local newspapers and 
journals, the number of soap-sponsored 
daily radio programs and the percent- 
age of their total volume of business 
that the local grocers do in soap and 
soap products bear effective witness to 
this condition. It is time the public 
knew they could alter it, and set about 
doing so. 
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Relation of Geology to Ground Water in Michigan 


By Norman Billings 
Geology Div., Michigan Dept. of Conservation, Lansing, Mich. 
Presented on Sept. 19, 1945, at the Michigan Section Meeting, Grand Rapids, Mich. 


relationship between geology 
and water is always extremely close 
and that association continues very im- 
portantly into the field of water sup- 
plies. In Michigan, the actual forma- 
tion of all the Southern Peninsula rock 
beds took place under water, and the 
subsequent closing of pore space or de- 
velopment of openings was caused by 
water action. Below the true water 
table all these pores and openings are 
filled with water, except where gas and 
oil are present, and the existence of 
rock or glacial drift sufficiently porous 
to constitute an economic source of 
water depends on the geologic proc- 
esses which have transpired through 
the centuries. 


Geology of Michigan 


The limestone, sandstones, shales, 
salts and gypsums which make up the 
Michigan rock beds were all laid down 
in the inland seas which formerly 
covered the region. Those seas existed 
because the deep granite foundations 
had sunk below sea level due to ad- 
justments in the interior of the earth. 
At times they were connected with the 
oceans, at other times they became 
landlocked, but at all times they were 
salty. While they existed, their bot- 
toms were constantly being built up by 
the deposits of rivers from the border- 
ing lands, which carried the usual 
sands, silts and clays, and by limy 


marine deposits. When they became 
landlocked and evaporation concen- 
trated their salt content, beds of salt 
and gypsum were laid down. During 
the deposition of the sediments the pore 
spaces became filled with the salt wa- 
ter of the ocean and most of the total 
thickness of these beds is today satu- 
rated with salt water or even strong 
brines. As the successive deposits ac- 
cumulated the central portion of the 
basin sank lower and lower, so that the 
final picture may be compared with a 
pile of shallow mixing bowls, one within 
another. Eventually the adjustments 
in the earth’s interior lifted the region 
back well above sea level, and so it re- 
mains today. Erosion smoothed the 
edges of the mixing bowls and the salt 
water began to drain away from the 
surface, being replaced by fresh rain 
water. Thus we find that the Marshall 
standstone contains excellent supplies 
of fresh water along its edges but it is 
salty in its deeper portions. Figure 1 
is a generalized geological map of 
Michigan. 


Salt Deposits 


These brines, while of great value to 
the state, have caused considerable 
trouble in many areas. They fre- 
quently lie under hydrostatic pressure 
sufficient to cause them to raise in any 
drilled holes and, unless the holes are 
cased or plugged, the brines will escape 
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into overlying beds of lesser pressures. 
In former times much exploratory drill- 
ing for coal was done in the lower Sagi- 
naw valley. Where commercial thick- 
nesses of coal were found the drill holes 
were plugged to keep the water out of 
subsequent mines, but if only thin 
seams of coal were encountered the 
holes were simply abandoned. Similar 
testing for salt at Grand Rapids and 
elsewhere resulted in the contamination 
of fresh waters. Locally, oil well drill- 


ing opened passageways for the brine 


Generalized Geological Map of Michigan 


to come up, although today great care 
is taken to seal off completely any fresh 
or salt flows. A large staff of geolo- 
gists and engineers operating out of 
three field offices and the Lansing office 
inspect every well to make certain that 
the plugging instructions are faithfully 
executed. 

In the southeastern and southwest- 
ern portions of the state, however, 
there are areas in which salt is trouble- 
some because of its natural closeness to 
the surface. 
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Many people prefer rock wells to 
shallower supplies, and it is true that 
the rock wells have certain advantages. 


|For example, with rock wells no screen 


is necessary, the aquifer is large and 
the depth provides insurance against 
failure due to lowering water levels. 
If it were necessary to depend on bed 
rock entirely, however, there would be 
in many parts of the state citizens who 
would be very dry individuals indeed. 
By good fortune nature foresaw, about 
a million years ago, the desire of the 
good citizens of Kalamazoo, Pontiac 
and other similarly located cities to per- 
form their ablutions and to have at 
hand a suitable supply of drinking wa- 
ter. Just why she declined to favor the 
needs of some localities is one of the 
great imponderables. 


Glacial Deposits 


At any rate, she forthwith built a 
huge glacier up in Canada and sent it 
southward to spread a blanket of sand 
and gravel over the bed rocks of Michi- 
gan and its sister states to provide stor- 
age for the fresh rain waters. 

Although all this work was com- 
pleted and the glacier was disposed of 
as surplus property long before the ap- 
pearance of man on the scene, it left a 
record of its activities which today is 
intelligible to the skilled geologist. 
Fundamentally the glacier did three 
things: (1) it ground up immense 
masses of rock and soil, (2) it carried 
the masses southward, and (3) it de- 
posited them in various fashions. The 
methods of deposition assume the great- 
est interest from the standpoint of wa- 
ter supplies. When the grinding and 
transportation phases had been accom- 
plished and the edge of the glacier lay 
near the Ohio and Missouri rivers, a 
shift to slightly warmer weather began 
to eat back that edge. The change was 
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very slow, and snows falling in Canada 
continued to pile up on the glacier’s 
centers, continually pressing the ice 
outward. Gradually, in the struggle 
between the two forces, warm weather 
began to win and through the centuries 
it forced the ice edge back toward the 
northern wilderness. This action 
might be thought of as a contest be- 
tween two powerful and equally matched 
wrestlers in which the advantage lies 
first with one and then the other, until 
at last one is slowly brought closer and 
closer to the mat. While warm weather 
caught its breath the ice pushed back 
southward, plowing and pushing up the 
ridges of hills which we call moraines. 
As returning strength enabled the 
weather to halt its onslaught the ice 
continued to move forward, but as 
rapidly as it advanced it melted away 
in torrents of sandy water, which flowed 
away in sheets or rivers, depending on 
the topography. The water was able 
to carry away the clay and silt, leaving 
clean outwash plains or drainage chan- 
nels of sand and gravel. Within the 
moraine itself were formed pockets and 
layers of this sorted material, which to- 
day are used as water sources. When 
its pushing strength failed and the ice 
lay temporarily dormant, the glacier 
melted back and its incorporated dirt 
sank downward to form the till plains 
which today constitute the chief farm- 
ing areas of the state. Had this pic- 
ture continued in the simplicity de- 
scribed so far, to the ultimate extinc- 
tion of the glacier, interpretation would 
be far easier than it is. After the de- 
velopment of a large succession of 
moraines, till plains and outwash plains, 
however, the ice frequently mustered 
sufficient strength to readvance tens or 
even hundreds of miles southward, 
overriding and recovering or destroy- 
ing its previous deposits, so that one 
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feature is found over the top of an- 
other. In order to visualize this mass 
of ice properly it should be kept in 
mind that it built up to thicknesses of 
2 miles or more in the center, but at 
its southern edge it was possibly only 
a few hundred feet thick. When con- 
ditions were unfavorable for the melt 
waters to flow away, such as in the im- 
pondment which covered the present 
Saginaw valley, the clays and silts were 
deposited. These old lake plains pre- 
sent a problem to well drillers, for the 
only possible aquifers are usually thin 
layers or lenses of fine sand; however, 
along their margins, during the lower- 
ing stages, beach ridges formed which 
are of value locally. 


Geological Investigation 


From 1932 to date, the State Geo- 
logical Survey, in co-operation with the 
U.S. Geological Survey, has been en- 
gaged in the conduct of an investiga- 
tion of ground water conditions in the 
state of Michigan. Through most of 
this period the program has been con- 
fined to the measurement of fluctua- 
tions of water level in selected observa- 
tion wells located largely in the upper 
part of the Southern Peninsula. In 
recent years, however, many munici- 
palities and industries within the state 
have turned to the Survey for assist- 
ance in the solution of their ground wa- 
ter problems. With the advent of 
World War II the need and importance 
of adequate ground water supplies be- 
came increasingly evident, as shown by 
the many requests by military and de- 
fense industrial establishments for in- 
formation concerning the ground wa- 
ter resources of the state. All such re- 
quests were honored and processed as 
rapidly as possible, by the state and 
federal survey, to insure the unhin- 
dered prosecution of the state’s war ef- 
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fort. Consequently, there has been ; 
persistent rising trend in the activitie 
and in the diversification of the state’ 
interests in the problems concerne( 
with the development of adequat 
ground water supplies. 

The work of the water works o 
erators, well drillers, and consulti 
engineers through this critical war pe 
riod has given repeated and forcefy, 
demonstrations of the great need fe 
more adequate data concerning ft 
water resources of the state. In add 
tion, it has been learned that the us 
of water, particularly for industrial pur 
poses, has risen steadily within rece 
years and will probably continue to ri 
in the future. Many manufacture 
have learned that careful control 
both temperature and humidity is 
necessary requisite to insure uniformity 
in the quality of the end product fron 
their assembly lines. Water, in mog 
cases, is the most economical cooling 
medium to effect such control. In ad 
dition to the increased demand for wa 
ter in industrial processing, it is real 
ized that the air-conditioning business, 
whose growth was stunted at an early 
stage by wartime controls, will now bh 
revived and the backlog of orders it 
this field alone represents a rather large 
potential demand for ground water. 

For many years, water works opera 
tors, well drillers and engineers havi 
realized that wells do not penetrate an 
mythical underground lakes with in 
exhaustible sources of supply. It & 
well known that when a well is pumpe 
the water level in the water-bearing 
formation surrounding the well ¥ 


drawn down in the shape of an inverteé 
cone with the amount of drawdown ant 
the distance to which this cone extend; 
dependent on the rate and length @ 
pumping and the hydraulic characteris 
tics of the water-bearing material 
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Considerable data have been collected 
in many parts of the country to show 
positive evidence that the development 
of this cone may extend to distances 
of many miles, if the water-bearing 
formations are continuous over such 
distances. It is also generally known 
by most operators that the pumping of 
more than one well ending in the same 
water-bearing formations results in in- 
terference between such wells, with a 
net loss of yield or increase in draw- 
down in each well thus affected. It is 
evident, then, that in considering in- 
terference losses, proper note should 
be taken not only of the wells within 
the bounds of the pumping station, but 
also any adjacent wells for a consid- 
erable distance beyond the limits of the 
station. In many cases well systems 
have been constructed in the past by 
various rule-of-thumb design methods 
or by costly trial-and-error procedure. 
Consequently it is not uncommon to 
find wells laid out in such fashion that 
it may be possible to pump 90 per cent 
of the total yield of the field with only 
50 per cent of the wells in service. In- 
efficient well systems of this type in- 
dicate the need for the collection of 
pertinent data concerning the ability of 
our ground water aquifers to yield and 
transmit water under known hydraulic 
gradients. With a backlog of such 
data available in the future, it will be 
possible for well operators, drillers and 
engineers to determine the probable ex- 
tent of the cone of influence, the mag- 
nitude of interference losses, and the 
most economical spacing for wells in a 
given area. The evaluation of these 
physical characteristics of the ground 
water aquifers is one phase of the state- 
wide investigation of the ground water 
resources and wherever possible, in 
connection with the solution of the 
many problems of ground water de- 
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velopment, pumping tests will be run 
to determine the hydraulic behavior of 
the water-bearing formations. 


Problems of Increased Demand 


The accelerated rates of pumping 
that have existed throughout the war 
period have brought problems of 
ground water development that might 
normally have not arisen until per- 
haps ten years hence. We frequently 
hear reports of unusual declines in wa- 
ter level or of substantial declines in 
the yield of wells, and occasionally 
there are reports of the complete ex- 
haustion of ground water aquifers. It 
should be pointed out that the dis- 
semination of fear propaganda of this 
type is often a result of the misinter- 
pretation of data, collected on a scale 
too meager to evaluate all of the fac- 
tors that are involved in such a sweep- 
ing statement. Critical areas of ground 
water over-development are found in 
most highly industrialized cities. Re- 
ports of unusual declines in water level 
or well yield in these over-developed 
areas are not so much indicative of a 
shortage of water, insofar as the total 
probable yield of the aquifer is con- 
cerned, but they do indicate that too 
much withdrawal has been concentrated 
within the areas noted. This may seem 
somewhat of a paradox, but a better 
understanding of this idea of shortages 
existing in the midst of plenty can be 
gained by noting in more detail the be- 
havior of a simple ground water aqui- 
fer. 

We can visualize a cross-section of a 
somewhat idealized ground water aqui- 
fer taken parallel to the lines of under- 
flow through the formation. Assume 
that the aquifer is composed of per- 
meable sands and gravels of a rela- 
tively uniform thickness, laid down on 
an impermeable base of perhaps clay 
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or rock. Precipitation falling on the 
surface of this formation is carried off, 
in part, by direct over-land surface flow 
to the stream channels, by evaporation 
from the surface to the atmosphere, and 
by infiltration into the sub-surface ma- 
terials. The infiltration or recharge 
to the aquifer is in turn carried off by 
under-flow through the formation to a 
discharge point, which may be a stream, 
lake or pond; by transpiration losses to 
the vegetation cover ; or by discharge to 
man-made collecting works such as 
wells, drains or galleries. 

The aquifer is a dynamic system 
which is continually in motion under 
the influence of natural or man-made 
causes and tends always to effect a bal- 
ance between all recharge and dis- 
charge factors. The withdrawal of 
water from an aquifer by wells repre- 
sents a diversion of water that normally 
would be discharged as under-flow or 
transpired by the vegetation cover. 
The discharge by wells can be in- 
creased until all under-flow ceases, and 
if pumping is increased béyond this 
value, the additional withdrawal will 
result in a reduction of the transpira- 
tion losses ; an increase in the available 
intake area; or an increased gradient 
in this area. It should be noted that 
the above-mentioned possibilities do 
not occur in any predetermined con- 
secutive order, but operate simultane- 
ouslly in proportions that depend on 
the geologic and hydrologic character- 
istics of the particular aquifer. One 
phase of Michigan’s state-wide ground 
water work will be directed to the col- 
lection and interpretation of the neces- 
sary data to determine the areal extent, 
thickness, stratification, location of in- 
take and discharge areas, and the de- 
termination of the probable rates of 
intake and discharge that occur in 
these areas for the more important 
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aquifers within the state. From these 
data it will be possible to assist the wa- 
ter works operator in systematic plan- 
ning toward a more efficient utilization | 
of the underground water resources, 
In addition, there will be published per- 
tinent data concerning the many un- 
developed areas within the state which 
show promise for the development of 
large ground water supplies. It is al- 
most certain that, at least in some cases, 
there are large potential reservoirs, as 
yet untapped, lying within economic 
reach of the distribution systems. 

It is recognized that existing well 
systems generally represent a rather 
large capital investment which cannot 
be written off overnight. Even the 


most discouraging picture of watergs 


shortage, however, may be the result 
of only unwise local over-development 
and need not necessarily warrant un- 
due pessimism in regard to the con- 
struction of wells at other locations. 
For example, in a thin aquifer of low 
permeability it would be possible to 
concentrate a_ sufficient number of 
large-capacity wells within a relatively 
small area, spaced in such an inefficient 
manner as to produce a very large 
drawdown, excessive interference and 
an almost complete dewatering of the 
aquifer. In fact this method of con- 
centration of drawdown is common 
technic in the unwatering of sub-aque- 
ous excavations. It is evident that such 
localized dewatering does not indicate 
any over-all depletion of the aquifer 
and it may be possible to secure rela- 
tively high yields at locations removed 
from the over-development. Such com 
complete dewatering is not common it 
most water supply development, be 


cause it is usual practice to throttle’ 
back well yields when water levels de. 
cline below economical pumping limit 
and, consequently, the final phase 
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the dewatering cycle is avoided by a 
sacrifice in well yield. Generally, re- 
orts of excessive lowering of the water 


j table and declines in well yield indicate 


local over-development of the reser- 
yoir, but do not necessarily indicate 
broad regional over-development. 

As a part of the state-wide program, 
it is planned to include observation 
wells strategically located’ in most of 
the important aquifers, and to enlist 
the co-operation of water works opera- 
tors, well drillers, and engineers, and 
other water conscious parties in mak- 
ing periodic measurements of the fluc- 
tuation of water level in these wells. 
From these data, it will be possible to 
study the significance of changes in 
storage in the reservoirs and correlate 
these changes with other factors, such 
as precipitation, pumping and stream 


flow. The collection and correlation of 
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the water level data also provide a 
means for forecasting the probable ef- 
fects of existing or proposed ground 
water developments, and will provide 
the basis for an intelligent estimate of 
the quantities of water which may be 
economically withdrawn from each 
aquifer. 

In the normal course of the state- 
wide investigation of ground-water re- 
sources, members of the Geology Di- 
vision will personally visit the men who 
are actively engaged in the operation 
of water-works systems to secure any 
factual data that may be available con- 
cerning the materials penetrated in the 
installation of the well systems; data 
on the yield and drawdown of water 
level in these wells; records of pump- 
age; water level records; and other 
pertinent data developed from experi- 
ence in the operation of these plants. 
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Water Purification and Corrosion Control 


By C. E. Trowbridge 
San. Engr., American Water Works & Electric Co., New York, N.Y. 


Presented on Sept. 13, 1946, at the Western Pennsylvania Section Meeting, 
Pittsburgh, Pa. 


ATER is a solvent, with a natu- 

ral chemical property of causing 
metals to go into solution. The result 
of this dissolving action of water upon 
metals is corrosion. 

The corrosive action of water on 
metals takes place under many condi- 
tions. Often corrosion is the result of 
a number of reactions. Everyone who 
has made a study of the subject is well 
aware of its complexities. 


Protection Against Corrosion 


When a metal is immersed in any 
water, metal ions go into solution and 
corrosion starts. Thus, the success of 
any method of corrosion control de- 
pends upon how completely the sur- 
face of the metal can be protected from 
contact with the water. That is, pro- 
tection depends upon the extent to 
which the metal surface is insulated by 
some impervious coating. 

This protection can be achieved in 
several ways. Protective coatings may 
be applied to the metal surface at the 
time of manufacture. A good example 
of this type of corrosion control in 
water works practice is the protective 
coating produced by the cement lining 
of cast-iron pipe. On the other hand, 
natural protection may be afforded by 
a coating which forms on the surface 
of the exposed metal through the pre- 
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cipitation of insoluble matter, by for- 


mation of the oxide of the metal or . f 


the deposition of substances taken from 
the water by the chemical reaction. 

The type of coating which forms 
upon the metal as a result of the pre. 
cipitation of corrosion products varies, 
due to the differing chemical charac. 
teristics of various waters. In the ma 
jority of cases, such coatings are soft. 


Since protection depends upon the ex. 


clusion of moisture and oxygen from 


the metal, soft coatings offer little pro- ; 


tection, so precipitation of the products 
of corrosion proceeds. Under these 
conditions, tubercles are likely to form. 


In some instances, the most active}. 


cause of the deposition can be the or- 
ganic growth produced by the slime. 
forming bacteria. Such coatings are 
soft because of the bacterial growth. 


Some waters are more actively cor-] | 
The characteristics 


rosive than others. 
of an active water can be so changed 
by chemical treatment that the products 
of corrosion will form a type of coating 
which is more protective. Today many 


water supplies are treated for corrosion} ‘ 


control by the addition of lime to make 
the water distinctly alkaline in the dis 
tribution system. If a water is near 
the saturation or equilibrium point for) 
calcium carbonate, the products of cor 
rosion tend to form a thin protective 
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coating. But even if corrective treat- 
ment is applied, there remains another 
factor which determines whether or 
not control of corrosion is obtained. 
This factor may be called stability. 


Stability in Water 


Some waters, such as those of the 
Great Lakes, have a high degree of 
natural stability, with little tendency to 
cause corrosion. Others which are 
charged with acid wastes, such as mine 
drainage, are highly unstable sources 
of supply. 

There is no perfect equilibrium con- 
dition, since a water tends either to 
lay down the products of corrosion as 
a scale or to act as a solvent to take 
them into solution. Thus, the first re- 
quirement of a successful protective 
treatment is to have the end result uni- 
form. For the same reason there 
is also a correct treatment. Over- 
treatment leads to as many problems 
as under-treatment in corrosion con- 
trol, just as in all other phases of water 
treatment. Only when all pertinent 
factors are taken into consideration is 
it possible to produce a stable water. 
A corrosive activity can be added to 
a water by purification treatment. In 
preparing water for filtration, coagu- 
lants are added in the quantity neces- 
sary to produce good sedimentation 
and yield an applied water with a low, 
well coagulated turbidity. The opti- 
mum point for coagulation using filter 
alum is usually in the acid range of 
pH. If the water supply in its natural 
state is distinctly alkaline in character, 
the point for coagulation may be 
reached in the alkaline range of pH. 


Waters treated in the alkaline range 


seem to filter better than those coagu- 
lated in the acid range, giving fewer 
sand bed troubles. 


CORROSION CONTROL 


Use of Lime 


Over the years the author has tried 
many times to discover a way to coagu- 
late waters in an alkaline range in 
plants normally coagulating at points 
below pH 7.0, in order to secure the 
beneficial results in the filtering process 
found where waters are naturally co- 
agulated in the alkaline range. To 
date, no successful way of supplying 
the necessary alkalinity when adding it 
along with the coagulant treatment, re- 
gardless of the mix or other facilities 
available, has been found. Several 
years ago, however, it was discovered 
that lime could be added to the applied 
water—after coagulation and settling, 
as the water flows to the filters—with- 
out the usual interfering reactions. A 
very decided improvement could thus 
be produced in the filtering action and 
in the quality and stability of the filter 
effluents. 

The explanation of this improvement 
is that, when water is passed through 
sand in a filter bed, chemical reactions 
are completed and substances are taken 
from solution to form precipitates. 
These reactions take place as a natural 
function of the filtering process. They 
tend to occur in water filtering through 
sand whether the water has _ been 
treated for coagulation or is being fil- 
tered without treatment. In the com- 
pletion of these reactions, a demand 
for alkalinity occurs. This alkalinity 
to complete the reactions at the filter 
surface is readily available in highly 
alkaline waters, allowing some of the 
natural alkalinity of the water to enter 
into the formation of the precipitates. 

In low alkalinity waters, these same 
stabilizing reactions can be produced 
and controlled by treatment, if an ac- 
tive alkalinity is added in the correct 
amount and at the right point. This 
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coagulating effect produced at the filter 
surface is an entirely different reaction 
from that produced by treatment in the 
mixing or the coagulating basins. 

The treatment involves keeping the 
filter bed alkaline by the continuous 
. addition of a small amount of lime to 
the settled water just as the water 
leaves the settling basins to flow to 
the filters. The addition of alkalinity 
in the form of lime at this point pro- 
vides a means not otherwise available 
for producing active hydrates for filter- 
ing. An improved and more stable 
filter effluent is the result. 

Lime added in this manner tends to 
precipitate as the hydrate instead of 
going into solution. It forms a mat 
upon the filters which is active and floc- 
culent and, without creating appreci- 
able loss of head, permits a freer pas- 
sage of water through the filter. Yet 
the mat is a better filter in that it has 
great absorption properties. The filter 
bed is made alkaline. The mat acts to 
precipitate those substances present in 
the water which would produce acid 
reactions and contribute to the corro- 
sive activity of the water. Manganese, 
for example, is completely removed. 
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This treatment has been applied by 
the author in a number of plants, 


From these experiences it can be seen | 


to have a wide application for improy- 
ing the quality and stability of filter 
effluents. 


Method of Application 


The practical application of the treat- 
ment is simple. A small amount of 
lime (usually 4.16 to 8.33 ppm.) is 
added to the water as it passes to the 
filters. The treatment should be such 
as to provide a filtered water with 2 
pH of 7.5 or 7.6. 

Care should be taken not to set up 2 
treatment which adds too much linet 
The proper treatment is below the point 
where a coating of calcium carbonate 
occurs on the sand. There will be 
phenolphthalein alkalinity on top of the 
filters as a result of the treatment, but 
it should not pass through the filters 
A period of time is required to produce 
the correct condition in the filters with 
the proper degree of alkalinity. Over 
treatment should be avoided during 
this period, so that a gradual change 
will occur in the condition of the filters. 
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Indiana Retirement Fund for Public Employees 


By Ross Teckemeyer 
Executive Secy., Public Employees’ Retirement Fund of Indiana, Indianapolis, Ind. 


Reprinted by permission from “The Waterspout,” publication of the Indiana Board 
of Health and the Indiana Section of the A.W.W.A. 


MPLOYEES of municipally owned 
and operated public utilities in In- 
diana are eligible for membership in the 
Public Employees’ Retirement Fund, 
which was created by Chapter 340 of 
the Acts of 1945. The law makes it 
permissible for any municipality to 
elect membership in the fund. Such 
memibership may include any single de- 
partment or any separately definable 
classification of employees, making it 
possible for a city council or a board 
of trustees to elect membership for any 
one of its departments without involv- 
ing the others. 
Before election of membership, a mu- 
nicipality may request that a “prelimi- 
nary survey” be made by the adminis- 


| trative office to determine the maxi- 


mum cost of its participation. This 
survey will be made without charge 
upon the request of the appropriate 
board of control of any public utility. 
An explanation of the necessary proce- 
dure for requesting membership is out- 
lined in a booklet published by the 
Board of Trustees for the fund. 


Retirement Provisions 


Participating costs to the munici- 


} pality are computed on the assumption 


that each employee on the present pay- 
roll will continue in employment until 
he reaches the age of 65. Any devi- 


ation whatever from that basis will 
lower the cost to the municipality. Re- 
tirement at the age of 55 is permissible, 
with greatly reduced benefits, provided 
30 years of service have been rendered. 
At the age of 60, a member may retire, 
with reduced benefits, provided that 
more than 15 years of service have been 
rendered. Normally, 15 or more years 
of service rendered prior to the age of 
65 will entitle a member to retire and 
enjoy full benefits. Retirement is com- 
pulsory at the age of 70, if 15 years of 
service have been rendered and at the 
age of 75 regardless of service. The 
maximum retirement benefit is ap- 
proximately $1,200 a year. 

The municipality finances the pur- 
chase of a prior service annuity and a 
basic service annuity for each of its em- 
ployees, and contributes an amount 
necessary to purchase a yearly member- 
ship annuity equal to 1 per cent of the 
employee’s yearly salary. The maxi- 
mum salary upon which contributions 
are based is $1,800 a year. The maxi- 
mum period upon which prior service 
and membership service, separately or 
together, may be based, is 35 years. 
Effective dates for participation are 
prescribed by the law as either January 
1 or July 1, whichever date comes first 
after the application for membership 
has been made. 
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Contributions of Members 


The employee pays nothing for years 
of prior service. His contribution be- 
gins when membership service starts, 
and the total of his yearly payments, 
which cannot exceed $90, is 5 per cent 
of his basic compensation. Employees 
of municipalities electing entrance into 
the fund receive credit for all service 
rendered to the “immediate employer” 
prior to the effective date of participa- 
tion and subsequent to their twenty- 
fifth birthday. Credit is granted, under 
the conditions prescribed in the act, for 
service with the Armed Forces of the 
United States during the past and any 
subsequent wars. 

Any member withdrawing from serv- 
ice will be refunded the total amount 
of his contribution without interest. If 
a member dies before retirement, his 


Epitor’s Note: /t ts expected that the Legtslative Study Commission ap- 
pointed by the Governor of Indiana will recommend that the 1947 Legislatur 
amend the law to clarify and strengthen the provisions governing participatio 
of municipal utilities which are not supported by tax funds. 
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designated beneficiary will be paid the 
total amount of his contributions with 
the accumulated interest. 

The retirement plan adopted by In. 
diana is one of the most liberal of any 
in operation today among the 23 state 
which provide old-age protection t 
their public employees. Besides pro. 
viding a deserving reward to the mer 
and women on the public payrolls why 
give a lifetime of service to their com. 
munity, the fund indirectly promote 
greater efficiency in the administration 
of state and local units of governme 
by attracting a type of personnel whic 
in the past has not been wholly rec 
tive to a public service career. Wi 
the institution of such a program, it ij 
no longer necessary for a new employ 
to surrender old-age retirement privi 
leges in accepting state and munici 
jobs, 
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The Water Works Annual Report 


By Melvin P. Hatcher 


Director, Water Dept., Kansas City, Mo. 
Presented on May 7, 1946, at the Annual Conference, St. Louis, Mo. 


ee works annual reports are 
prepared and distributed at con- 
siderable trouble and expense, yet it is 
obvious that they are not reaching the 
public they should. Mailing lists of 
water departments that prepare some 
of the industry’s best reports show a 
striking lack of local addresses. The 
majority of the reports reach only one 
out of 3,000 to 3,500 persons in the 
local areas served, although perhaps 
fifty times this coverage is possible. 
To determine the reason for this 
situation, it is first necessary to dis- 
cover why, and even whether, annual 
reports should be prepared and what 
their current functions are. A ques- 
tionnaire distributed by Water Works 
Engineering (1) showed that the oper- 
ators who favored the issuance of an- 
nual reports outnumbered those who 
doubted their value by a ratio of two to 
one. The reasons offered in defense 
of the reports stressed their value as 
media for exchange of information 
within the industry, as stimulants for 
better record systems and as funds of 
statistical information for the guidance 
of management. Few had much good 
to say of their value as instruments for 
improving public relations. The indi- 
cation was strong that they are often 
prepared because they are needed to 


! preserve statistical records for the con- 


venience of management and that they 
are distributed because such exchange 
has become a custom. 


Distribution Patterns 


An analysis of the mailing lists of 
several water departments, preparing 
what are generally regarded as among 
the best reports in the industry, with 
one exception follows the pattern 
shown below. The one exception, 
which suggested the possible greater 
usefulness of the report at home, was 
so much at variance that it was not 
included in the table, which represents 
the remaining six departments serving 


500,000 customers. 


Distribution per cent 

Other Water Departments and 

Utilities 20 
Libraries and Universities 16 
Consulting Engineers 4 
Industries, Magazines, Government 

Agencies 15 
Local Organizations and Industries 10 
Customers, Other Local Officials 26 
Other Miscellaneous Uses 9 

Total 100 


Local distribution of the reports of 
these ultilities averaged only 36 per 
cent of the total. Only one report was 
published for each 1,200 persons in the 
localities served and only one for each 
3,300 persons was actually distributed 
in the community. 

The department which followed a 
different pattern of report distribution 
from the others placed particular em- 
phasis upon local distribution. It was 
far ahead of other departments on its 
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score for copies distributed to citizens 
and customers and appears to have ap- 
proached the upper limit of coverage. 
Seventy per cent of its reports were 
distributed in the locality, or one re- 
port for each 70 persons in the com- 
munity served. 

The implications of the usual distri- 
bution of the annual reports seem to 
describe the industry’s attitude towards 
them fairly accurately and lend sup- 
port to the author’s contention that they 
could be made to serve a better pur- 
pose, that their public relations value 
is being partially neglected and that 
their value could be more fully realized 
if local distribution was increased. 


Promoting Readability 


The author has worked with the re- 
port of the Kansas City, Mo., Water 
Dept. for the past six years. The work 
that has been done with that report 
has of course been directed toward its 
general improvement, but the chief ef- 
fort was to increase its influence locally. 

To give the report greater currency 
among people with business training 
but little knowledge of water works 
operations, it was decided to improve 
its readability. This need was kept in 
the foreground of plans for each suc- 
ceeding report. Material descriptive 
of the plant and its equipment, intended 
to give the reader a better understand- 
ing and basis for interpretation of the 
factual information, was included. The 
reports were reinforced with more 
textual matter and were generously il- 
lustrated with drawings and _ photo- 
graphs. To make them seem less for- 
midable, full-page tables, except for ac- 
counting data, were entirely eliminated 
and the practice of reporting operations 
by months was discontinued. It does 


not appear that the summarization of 
results by yearly totals makes the re- 
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port any less useful; it does help ty 
make it more comprehensible. This 
change meant another improvement: 
the number of pages was reduced and 
report became less bulky. The lag 
Kansas City report had only 55 pages 


Maintaining Accuracy 


To give the report the improved 
reading qualities desired, it seems in. 
evitable that the purely statistical char. 
acter of the report will have to be sub 
ordinated. This can be done, however 
without diminishing its value as a me 
dium of exchange among water work 
men and as a historical record of the 
water works operation if all irrelevanj 
statistical data are excluded and thd 
relevant data included in summan 
form only. It appears that improvin 
readability in this way is not incon 
sistent with statistical thoroughness. 

Of course, even with all these im. 
provements, the annual report is no 
necessarily the best public relations me. 
dium available to the water department 
Some departments have found it a¢- 
vantageous to accomplish by other 
means some of the informative fune- 
tions that might otherwise be left to the 
report. Some excellent booklets are 
issued by the water works at St. Paul 
Minn.; Milwaukee, Wis.; and Oma 
Neb.; each designed to acquaint th 
customer with his water works property 
and its operations. Some departments 
are making use of small news sheets 
mailed with the water bills. These pub 
licity media surely have their useful 
place. They can hardly replace the am. 
nual report, but they certainly may af 
fect the range of the material in it. 


Reference 

1. Anon. Annual Reports—Can We Im 
prove Them? W.W. Eng., 98: 13 
(1946). 
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Safety—An Operating Problem 


By Harold F. Webb 
Gen. Safety Director, American Water Works & Electric Co., Inc., New York 


Presented on October 15, 1946, at the Southwest Section Meeting, 
Galveston, Tex. 


LTHOUGH the water works in- 
A dustry has modernized its plants to 
keep pace with the need to supply cus- 
tomer demands, it often appears that 
the personal safety of the workers em- 
ployed to maintain a constant flow of 
water has been neglected. There is a 
form of management which is reluctant 
to accept safety as a natural part of the 
operation cycle, and which holds to the 
antiquated and mistaken notion that 
the burden of responsibility for acci- 
dent prevention rests with the insur- 
ance carriers. 

It is true that premiums are paid for 
protection, but it is only financial pro- 
tection that is obtained. No cash com- 
pensation can absolve management of 
its human responsibility. The author 
once presented an annual report to the 
directors of a company which had so 
poor an accident record that the money 
paid out by the carrier had exceeded 
the premium. So strong are estab- 
lished modes of thinking, however, that 
the directors at first felt they had 
“made money on the deal.” Only when 
the human implications—as well as the 
long-run financial prospects—of this 
situation were explained to them did 
there occur a complete change in both 
their thinking and feeling about safety. 


Responsibility for Safety 


Often municipally owned utilities 
have certain immunities under law to 


claims for accident compensation. Al- 
though it is probable that there are 
plans which do give the injured per- 
sonnel the attention they require, the 
freedom from responsibility which 
management enjoys is certainly no in- 
centive to prevent accidents. Unless 
management shows a sincere interest 
in the welfare and safety of its em- 
ployees, and unless this interested at- 
titude is reflected by precept and ex- 
ample on all supervisory levels, co- 
operation cannot be expected. 

It is not enough to exhort employees 
to “Be careful!” and then greet each 
accident that occurs with loud cries of 
“Carelessness!” Abstractions are of 
no value; a definite, concrete effort 
must be made to teach employees how 
to be careful. And this effort must be 
vigorous and unflagging. 

Some years ago, a utility in which 
the accident rate was rising accepted, 
with some reluctance, the suggestion of 
the worried insurance carrier to estab- 
lish a working safety program. A 
safety consultant was called in to study 
the problem and lay out a plan of ac- 
tion. Despite the management’s lack 
of enthusiasm, there was a reduction 
of 51 per cent in the number of acci- 
dents involving lost time after the first 
year. 

The program was continued for sev- 
eral years, with increasing success, until 
the number of accidents was reduced 
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82 per cent, and compensation costs 
reached an all-time low. Expecting 
the program to continue of its own 
momentum, the management then dis- 
missed the consultant and took over the 
safety program itself. Within a few 
years, the program disintegrated into 
a lifeless routine and accidents were 
back at the former high level. 

The safety consultant was hastily 
recalled and had a long discussion with 
the management. After much delibera- 
tion, the executives realized that the 
responsibility for safety work was 
theirs, and that a revival of employee 
interest could only be secured through 
their active and sustained interest and 
leadership. It was a graphic demon- 
stration that the willingness of manage- 
ment to assume the leadership in the 
drive to reduce accidents is essential. 
Executive recognition, interest, sup- 
port and participation are the founda- 
tions of any safety program. 

Once the executives understand that 
safety is not a fad nor a specialty but 
an operating problem, they are ready 
to approach the problem of integrating 
it into their operating structure. This 
may be done, broadly speaking, by 
improving the environment—that is, 
work processes and conditions—or by 
improving human behavior. 

Basically, the prevention of accidents 
involves the proper use of correctives, 
controls and influences. A _ correc- 
tive is any measure taken to remove 
any hazard to which workmen may be 
exposed. A control is a measure or 
device, used to minimize exposure, 
which may be applied either to envi- 
ronmental conditions or to the habits 
of the workmen. An influence applies 


particularly to the behavior of work- 
men and may be any condition, method, 
practice or educational act that moti- 
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vates the workmen to avoid practices 
that are potentially or actually unsafe 


Correctives 


The guarding of dangerous ma 
chinery and the elimination of unsafe 
physical conditions are required by lay 
in most states. Many industrial con. 
cerns endeavor to eliminate or isolate 
all danger areas, even when not de 
manded by law. The original vari. 
ations in state regulations are gradualh 
being overcome by the standard safety 
codes of the American Standards Assn, 
Correctives have been extended to in. 
clude the removal of unpleasant or un. 
hygienic conditions, such as_ thos 
caused by fumes or dust in the air. 


Controls 


Personal protective equipment shoul? 
be considered a second line of defense 
against accidents. Primary dependence 
should always be placed upon methods 
of controlling or eliminating the hazard 
to safety or health at its source. It is 
better, for example, to prevent particles 
from flying than to depend upon gog- 
gles or face masks to stop them, just 
as it is better to keep a toxic solvent 
confined or to remove an air contami- 
nant than to depend upon a respirator 
or gas mask. But with even the best 
available design and most modern 
methods, there are still operations in 
which workers require added _protec- 
tion. Gloves are an elementary con- 
trol for prevention of hand injuries 
while handling heavy material stock; 
helmets may be required for head pro- 
tection against falling objects; other 
methods for protection and shielding 
are required to combat the necessary 
release of hazardous radiations. A 
good rule is: If possible, guard the 
machine; if not, guard the man. 
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Influences 


Supervisors 


Studies of the underlying causes of 
accidents reveal that the failure of em- 
ployees to perform their work safely 
may frequently be prevented by more 
systematic supervision. In the eyes of 
the workmen, the supervisor represents 
the company. He is closer to the work- 
men than is management; he is closer 
to management than are the workmen. 
Because he is responsible for the pro- 
duction activities and the safety of the 
men under him, the men’s attitude to- 
ward safety depends upon his attitude. 
If he believes in safety, practices safety 
and insists on safety, safety will be the 
result. 


Education 


Although education is commonly as- 
sociated with posters and organizational 
campaigns, it should be visualized in 
its true perspective, as job training and 
on-the-job instruction. Instruction and 
training in how to do a job properly 
are rewarding, since a job done prop- 
perly will be a job done safely. Each 
job, whether routine or unusual, must 
be analyzed and the method of opera- 
tion thought through to completion be- 
fore it is begun. An employee cannot 
function properly until he has a clear 
understanding of what is to be ex- 
pected of him and how the job is to 
done. Posters and bulletins advertis- 
ing safety are, of course, valuable aids 
in this campaign. 


Safety Committees 


The pioneers in accident prevention 
soon discovered that mechanical and 
physical safeguarding alone would not 
prevent all accidents and that safe men 
were more important than safe ma- 
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chines. In addition, the work of formu- 
lating and carrying out a well-balanced 
program for accident prevention in any 
plant involves such a wide variety of 
activities and functions that it can never 
be handled by one man alone. It be- 
comes obvious that all the men must 
be induced to take an active part and 
shoulder a share of the responsibility for 
plant safety. The Safety Committee 
provides one of the best means of at- 
taining this objective. Companies that 
have done really successful safety work 
have found that the appointment of 
rank and file workmen on Inspection 
Committees has proved one of the best 
ways of creating and holding the in- 
terest of the workmen. Men who serve 
on these committees get a new insight 
into the cause of accidents and come 
to appreciate the work the company is 
trying to do, that part which the com- 
pany cannot do and the part which 
the workmen themselves must do if 
accidents are to be prevented. 


Rules and Regulations 


Too many people believe that safety 
is primarily a matter of laws, rules 
and regulations. There is a tempta- 
tion to rest secure in the paper safety 
of a formidable set of rules and to ig- 
nore the real problem. Safety by de- 
cree is based on the unsound foundation 
of compulsion, which is resented and 
resisted without end. Under such a 
program, acquiescence may be ob- 
tained, but certainly not the degree of 
co-operation which enables safety to 
reach high standards. A satisfactory 
safety program must be founded upon 
a leadership willing to acknowledge 
responsibilities and discharge them 
wholeheartedly. Such leadership will 
hardly rely upon compulsion to make 
any plan effective. 
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Human Behavior 


A large percentage of industrial ac- 
cidents are caused by seemingly un- 
predictable actions or faults of human 
forces. At the bottom of many ac- 
cidents are bodily characteristics, in- 
stincts and unconscious mental habits. 
Every human being uses a mixture of 
instinct and intelligence in his work. 
When mental alertness becomes dulled, 
however, conscious application to the 
specific task gives way to habit, and the 
operation becomes almost purely in- 
stinctive. In this state of thoughtless- 
ness, emergencies are likely to arise 
and to find the dormant intelligence un- 
able to cope with them. When a per- 
son is caught off guard, he will act in- 
stinctively—that is, irrationally. 

It is the task of industry to evaluate 
the normal individual in terms of his 
reactions to specific situations. The 
supposedly unpredictable actions may 
be traced variously to training, environ- 
ment, native ability, physical or men- 
tal or emotional instability and similar 
traits. Often it appears possible that 
faulty actions of workmen may be the 
result of some thoughtlessness on the 
part of those dealing with the men, 
causing uneasiness, worry, annoyance 
or other disturbing reactions. Those 
who handle men and hope to influence 
them to attain safe and efficient pro- 
duction must consider the factors re- 
sponsible for human behavior—the 
characteristics, wants, ideals, interests, 
passions and illusions that motivate and 
underlie behavior. Any one dealing 


with human nature must in some sense 
be a psychologist; if he is a skillful 
analyst he will be able to find the con- 
ditions responsible for unsafe behavior 
and apply suggestive or direct treatment 
to provide the cure. 
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Company Program 


An idea of the application of the 
principles of safety may be obtained! 
from a brief outline of the safety prof 
gram that is sponsored by the Water{ 
Works Div. of the American Water 
Works & Electric Co., Inc., for its 68 
plants throughout the country. The 
standard program is simple and has 
brought excellent results since its in. 
auguration in 1927. 

Since the plants are widely separated, 
the program is operated through “re. 
mote control” by an Executive Safety 
Com. in New York, the headquarters of 
the parent organization. This com 
mittee is composed of the executive 
heads, presidents and vice-presidents 
of all the operating companies and a 
Director of Safety. Active personal 
interest in the steady maintenance of 
the program at all plants is evidenced 
by the executives in meetings held for 
discussions, decisions on policy and ap- 
proval of expenditures for major in- 
stallations and alterations to plant prop- 
erties as recommended by the Safety 
Director or Safety Committees. Let- 
ters of criticism or commendation are 
used to correct faults or encourage good 
work. 

The Safety Director is responsible 
for the collection and analysis of ac- 
cident statistics, the preparation of a 
sustained educational program and the 
analysis of Plant Safety Com. Inspec- 
tion Reports. He also acts as a con- 
sultant to the Executive Safety Com 
and makes perennial surveys of the 
plant properties to improve environ- 
mental conditions and human relations. 

The plant safety organizations, 
headed by each local manager, follow a! 
standard pattern of appointing a safety 
committee composed of at least three 
workmen whose duties entail a monthly 
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inspection of all buildings, equipment, 
construction and repair projects, tools, 
vehicles, protective devices and other 
physical properties, and are responsible 
for the investigation of accidents and 
the education of their fellow employees 
in both first aid and safety practices. 
The personnel of this committee 
changes at quarterly intervals. 

A meeting of the Safety Com. is held 
with the local manager after each in- 
spection tour to discuss the findings and 
determine a course of corrective action. 
During the winter months, the entire 
force is invited to attend each monthly 
meeting, and a program of outside 
speakers, moving pictures and a lunch 
is arranged. Carefully selected posters, 
bulletins and pamphlets are distributed 
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and posted on special bulletin boards, 
and an Intra-plant Contest Report, 
based on the monthly accident inci- 
dence, is also posted. 

This simple approach to an intricate 
problem has brought excellent and sus- 
tained results in the reduction of both 
the frequency and severity of employee 
accidents. To help control accidents 
outside the plants, utility men and 
meter readers are required to report 
any substandard or dangerous con- 
ditions at meter installations, valve 
boxes and other facilities, and these 
are corrected without delay. The pro- 
gram, in short, is so simple that it works 
equally well at small and large plants, 
and is highly recommended to any 
water utility seeking a model. 
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Graphitic Corrosion of Cast Iron 


By Laurie M. Leedom 
Sec. Constr. Engr., Div. of Water, Dept. of Public Works, Newark, N.J. 
Presented on Nov. 8, 1945, at the New Jersey Section Meeting, Atlantic City, N.J. 


corrosion is a peculiar 
form of disintegration found only 
in cast iron and, as shall be seen, is due 
to the very nature of that carbon-iron 
alloy. The material which remains 
after graphitic corrosion takes place is 
not the brown rust usually associated 
with the corrosion of iron. It is not 
rusting or pitting, but rather an odd 
kind of deterioration, whereby the 
metal becomes soft and devoid of 
strength. The residue can be easily cut 
with a knife or scraper. The chips and 
fine particles that are removed look 
and feel like graphite, and for the most 
part that is exactly what they are—the 
carbon that was originally part of the 
cast iron, the iron particles themselves 
having disappeared without reducing 
the size or shape of the casting and 
without affecting the surface. Original 
tool marks are often still visible on 
machined surfaces of castings that are 
affected by graphitic corrosion. When 
steel or other metals corrode, the ma- 
terial wastes away and the loss is 
usually apparent. This is not the case 
with graphitic corrosion. The iron 
looks normal but it has little strength. 

It should be pointed out here, in 
fairness to the cast-iron industry, that 
graphitic corrosion is just another form 
of corrosion. All commercial metals 
corrode to some extent—some more 
than others. The metals combine 
chemically with vapors and liquids with 


which they are in contact, forming 
compounds that are usually washed or 
blown away, or removed in some other 
manner. In case of graphitic corro- 
sion the graphite remains as a porous 
material, simulating in form the origi- 
nal metal. 


Characteristics of Cast Iron 


A review of the structural make-up 
of the cast iron itself will give a clearer 
understanding of what takes place 
when it is attacked by graphitic cor- 
rosion. 

Cast iron is a ternary alloy consisting 
of from 92 to 95 per cent iron, 2 to 4 per 
cent carbon and 0.5 to 3 per cent silicon, 
with manganese, sulfur and phosphorus 
present in small amounts. The carbon 
in cast iron is in two forms: 0.1 to 09 
per cent is combined chemically with 
the iron, forming iron carbide, or ce- 
mentite, and the remainder is dispersed 
throughout the metal as free carbon, 
or graphite. The graphite is not com- 
bined chemically, but is distributed in 
the metal, like coconut shreds in a 
candy bar. If you handle pieces of 
freshly machined gray cast iron, some 
of the graphite will rub off and form 
a shiny black coating on your hands. 
Since the percentages given in an alloy 


analysis are by weight, it will be seen | 


that the volume of carbon in cast iron 
is much greater than is probably real- 
ized. Graphite has a very low specific 
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vity as compared with iron; con- 
sequently it makes up a considerable 
bulk. Cast iron containing 3 per cent 


) graphite by weight, for instance, will 


contain about 10 per cent of this ma- 
terial by volume. The graphite is in 
the form of microscopic flakes through- 
out the mass and has a great influence 
on the physical properties of the cast 
iron. Graphite is weak; consequently 
if the flakes are relatively large they 
break up the continuity and cohesion of 
the iron grains and produce a weak or 
brittle cast iron. If the flakes can be 
broken up and dispersed the metal will 
be stronger and will have greater cor- 
rosion resistance. If the matrix can 
be alloyed to resist corrosion, a further 
improvement occurs. 


Graphitic Corrosion 


In graphitic corrosion the contact be- 
tween the ferrite and the graphite in 
the cast-iron structure causes electro- 
chemical action between the two ele- 
ments, the ferrite, or iron, acting as 
the dissolving anode, and the graphite, 
or carbon, acting as cathode. In this 
corrosion reaction the iron goes into 
solution as an iron salt, which sub- 
sequently is converted into ferric hy- 
droxide and precipitated as rust, part 
of which is carried away in suspen- 
sion in the water. The carbon remains 
as a porous mass, strong enough to re- 
tain its original shape but not nearly as 
strong as the cast iron of which it was 
originally a part. 

It will be noted that this is different 
from the deterioration caused by elec- 
trolysis, where ground currents are 
conducted by pipelines and cause dis- 
integration of the metal at the point 
where the current leaves the pipes. It 
is more on the order of galvanic ac- 
tion, where dissimilar metals in con- 
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tact with each other form a local bat- 
tery in the presence of water contain- 
ing even minute quantities of salts. 
During the past year the Division of 
Water of the city of Newark has had 
several failures of cast-iron valves 
caused by graphitic corrosion. This 
condition was first discovered in several 
valves which had been taken apart for 
repairs. The usual reddish-brown in- 
crustation from the valve parts and 
body castings was removed and the sur- 
face of the cast iron exposed. The 
metal was black and contained no visi- 
ble pits; it appeared to be the original 
metal. It was of normal size and fin- 
ish, yet the surface could be easily 
scraped away to a considerable depth, 
as it was soft—much softer than lead— 
and had little or no strength. 
Electrolysis cannot be the cause of 
valve corrosion at Newark because the 
transmission pipelines run through 
rural territory, and therefore are not 
subjected to heavy ground currents 
such as are sometimes found in the 
city. As a matter of fact, the gra- 
phitic corrosion found appeared to be 
entirely on the inside of the valves; 
the outside, which was in contact 
with the earth, was not affected. 
This, however, is merely a peculiarity 
of the chemical nature of the soil sur- 
rounding the valves. Cast iron can 
suffer severe graphitic corrosion from 
exposure to corrosive soils as well as 
corrosive waters. The soil apparently 
is not as corrosive as the water flow- 
ing in the pipes, probably due to the 
fact that the water in the soil is more 
alkaline and contains less dissolved 
oxygen, both factors which would make 
the soil less corrosive to iron. As for 
galvanic action due to dissimilar metals, 
it is true that bronze and cast-iron parts 
were in close contact inside the valves 
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but this did not appear to influence the 
presence or the thickness of the gra- 
phitic corrosion. It was observed that 
this action was more pronounced at the 
surface of the casting and decreased as 
it penetrated the metal. It was found 
to vary from a few hundredths of an 
inch to more than }| in., so far as could 
be determined by visual examination. 
Microscopic examination might show 
that the cast iron was affected to a 
much greater depth. 


Action of Salt Water 


It should be kept in mind that the 
corrosion just described was caused by 
the action of potable water over a 
period of 50 years. The corrosive ac- 
tion of salt water on cast iron is much 
more pronounced, and in the cases 
where the action has extended over 
longer periods of time the results are 
somewhat startling. Cast iron sub- 
merged in sea water can be affected by 
graphitic corrosion throughout its body. 
In 1588, the “Florida,” one of the ships 
of the Spanish Armada, was sunk. It 
was raised in 1740 and when the cor- 
roded surfaces of the cast-iron cannons 
were scraped away, they immediately 
became so hot they could not be 
touched. In 1836, guns were raised 
from the “Mary Rose,” an English 
man-of-war, sunk by the French in a 
fight near Portsmouth in 1545. These 
cannons were of wrought-iron bars 
hooped with iron rings and were all 
loaded. The cannons were not graphi- 
tized but the cast-iron balls, which 
should have weighed 30 Ib., actually 
weighed only 19} Ib., and those which 
should have weighed 70 lb. weighed 
only 45 lb. Their appearance was like 
that of regular shot until, on being ex- 
posed to the air, they became red-hot 
and fell to pieces. Incredible as it 
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seems, this phenomenon can probably 
be explained by the fact that the porous 
mass, consisting chiefly of very finely 
divided carbon, started to oxidize upon 
contact with the air. 
exothermic reaction, the material be. 
came warm, thereby accelerating the 
oxidation. This cycle is progressive 
and probably accounts for the high tem. 
perature reached before final disin. 
tegration. 

All graphitized iron does not become 
hot, however, even though it has been 
submerged for a long time. There is 
the case of the cast-iron cannons be 
longing to a pirate vessel sunk early in 
the eighteenth century off Holyhead, 
Wales. It was raised about one hun. 
dred years later and, although the can- 
nons were soft when first brought to 
the surface, they hardened upon ex- 
posure to the air and a little later were 
used to fire salutes. In another case a 
cast-iron pump casing was _ scrapped 
because of severe graphitization after 
prolonged contact with a corrosive 
liquid. After having been on the scrap 
heap for many months, it was dis- 
covered accidentally that the casing had 
hardened sufficiently to permit its use 
in an emergency application. These 
examples are perhaps odd but not un- 
usual. In the case of the pirate can- 
non the metal undoubtedly had _ not 
corroded to the same degree as the 
other guns even with its long immer: 
sion. This could be due to a difference 
in the composition of the metal, par- 
ticularly the amount of carbon and the 
fineness of the free carbon particles. 
In the former instance the graphite ex- 
isted in extremely fine flakes, while in 
the latter the graphite was in larger 
particles and therefore did not have as 
much surface area in proportion to its 
mass, so it did not oxidize readily. 
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Failure in Newark Valves 


The valves which failed were on the 
transmission aqueducts which convey 
water from the watershed to the city of 
Newark, a distance of about 30 miles. 
They are 48-in. steel pipelines which 
were laid about 50 years ago and which 
have been in continuous service ever 
since. There are over 100 air valves 
on these lines, consisting of 6-, 8- and 
10-in. cluster-type air valves, each with 
a disc shut-off valve underneath. The 
first failures were noted in the disc 
valves. Upon shutting down the line 
and removing the discs it was found 
that the bronze rings had sheared off 
the shoulders on the cast-iron discs 
over which they had been pressed origi- 
nally. The shoulder had been about 
;'; in. high. The loose disc rings were, 
of course, bent, due to the efforts to 
close the valves. Upon scraping the 
discs it was found that the metal was 
soft, like pencil lead. An examination 
of the valve bodies showed that the 
same condition existed on the inside. 
Valves of a certain design have ramps, 
or wedges, cast in the side of the bodies 
over which the disc-tightening mecha- 
nism slides when the valve is closed. 
The metal in these ramps was soft and 
consequently scored from repeated 
valve-closing operations. The entire 
surface of the discs was soft but the 
edges were especially weak and could 
be easily broken. Other parts of the 
valves showed the same condition but 
only where the metal was in contact 
with the water. The metal on the 
faces of joints which were in contact 
with gaskets was sound. 

In addition to the failure of the disc 
valves there have been several cracks 
in the top-castings of the air valves, 
presumably due to graphitic corrosion. 
Some of these valves have to withstand 
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pressures of considerably over 100 psi. 
and for one to break while a man is 
attempting to work on it in a vault 
might well be disastrous. 

Recently, the discs from the two 48- 
in. valves were removed and found to 
be damaged by graphitic corrosion. 
Although the discs were massive pieces 
of cast iron weighing a ton each, the 
edges could be easily broken off by a 
light hammer blow. In 1944 a 16-in. 
connection valve was taken apart for 
repairs and found to be in the same 
condition. It is reasonable to suspect 
that all the valves on these lines are 
affected and more or less weakened by 
graphitic corrosion and eventually will 
have to be replaced. Since these valves 
have been in service for 50 years it 
might be argued that they had lasted 
their normal life. Whether or not this 
is a valid argument, the fact remains 
that a hundred or more air valves, as 
well as scores of control valves rang- 
ing in size from 16 to 48 in., will have 
to be renewed. 


Use for Modern Alloy Cast Iron 


The thought naturally occurs: Why 
not take advantage of metallurgical 
progress and have the new valves cast 
of a more durable iron? It is doubt- 
ful if the cast iron used in the old 
valves has a tensile strength of 20,000 
psi., because cast iron made 50 years 
ago was considered good if it was rea- 
sonably sound on the outside and did 
not reveal too many blow-holes when 
test pieces were broken in two. Noth- 
ing was known at that time about mak- 
ing cast iron denser or stronger, or 
more resistant to corrosion. Metal- 
lurgical research has shown that the 
strength of cast iron depends upon the 
amount, shape and distribution of the 
graphite and upon the properties of the 
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matrix. The more the graphite is 
broken up and dispersed and the 
smaller the grain size, the stronger the 
cast iron. Modern alloy cast iron is 
dense, has a tensile strength of 50,000 
to 60,000 psi. and a much greater re- 
sistance to corrosion, especially gra- 
phitic corrosion. This improvement 
is due to the control of alloying ele- 
ments such as silicon, to produce a 
proper amount of graphite, and nickel, 
to disperse the graphite flakes, reduce 
the grain size and strengthen the ma- 
trix. The addition of small amounts 
of manganese, chromium, molybdenum 
or copper increases the strength and 
corrosive resistance of the iron. By 
using stronger metal, lighter castings 
could be used, but even if it is not con- 
sidered expedient to scrap old stand- 
ards and make new patterns, valves 
made of stronger, denser metal will 
last longer, even longer than 50 years, 
because, even though graphitic corro- 
sion may take place, it will be at a 
much slower rate and the unaffected 
metal will be stronger. To put it an- 
other way, graphitic corrosion can 
penetrate deeper into a casting made 
of 50,000-lb. iron than into one of the 
same size made of 20,000-Ib; iron be- 
fore the former casting will fail. Al- 
loying cast iron, therefore, benefits us 
in two ways: it gives us a much 
stronger metal and it materially pro- 
tects that metal from graphitic corro- 
sion. 


Specifications 


Some cities have very sketchy speci- 
fications for the iron castings they use. 
A typical specification is as follows: 


Cast iron shall be tough gray iron, and 
shall be made by the cupola process. No 
mill cinder iron, white or burnt iron or in- 
ferior scrap of any kind will be permitted 
in the composition. Castings shall be true 


to pattern and free from excessive shrink- 
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age. They shall be free from cracks, cold 
shuts, blow-holes and other flaws and have 
smooth, clean surfaces. They shall be neatly 
chiseled and wire-brushed before leaving the 
foundry. Castings which do not accurately 
conform to the dimensions on the drawings 
will be rejected. 


That is all there is to the specifica- 
tions. Not a word about total carbon, 
nothing about silicon content or com- 
position, nothing about tensile strength 
or other physical properties—just 
“tough gray iron,” and no measure of 
how “tough.” 

Research data indicate that graphitic 
corrosion will continue indefinitely in 
the old valves and there is nothing that 
can be done about it insofar as the 
present valves are concerned, but the 
Division of Water can specify alloy cast 
iron for new valves and similar cast- 
ings. It would be a great mistake not 
to take advantage of the information 
provided by the research engineers. 

The following is cited as an example 
of what research has done: By alloying 
ordinary gray iron, which has a tensile 
strength of about 20,000 psi., with 
nickel, chromium and molybdenum, a 
test bar of an Ingersoll-Rand engine 
crankshaft tested 87,000 psi. tensile 
strength. A recent patent covering 
“high quality cast iron” claims for it a 
tensile strength of 82,000 psi. as cast 
and 105,000 psi. after five hours’ heat 
treatment. This is more than five 
times the strength of cast iron made 
25 years ago. Since cast iron like this 
is possible and available today, why 
be satisfied with just “tough gray 
iron”? We can not only use lighter 
castings but also greatly delay the 
graphitic corrosion that is now causing 
valve failures on the old pipelines at 
Newark and, most likely, all over the 
country. 

The ASTM Specifications A126-42 
were composed for the manufacturer: 
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of valves and pipe fittings but they are 
a bit too liberal for the production of 
the best grade of cast iron, for one rea- 
son because the impurity content, such 
as phosphorus and sulfur, is too high. 
These specifications can be modified 
and expanded, however, to produce not 
only a stronger cast iron but one that 
will be well fortified against graphitic 
corrosion and be produced in any first- 
class foundry. The proposed modified 
ASTM Specifications A126-42, to im- 
prove properties and corrosion re- 
sistance, read as follows: 


CORROSION 1397 
Total carbon 3.00% + 0.15% 
Silicon 2.00% + 0.25% 
Manganese 0.75% + 0.15% 
Nickel 1.05% + 0.15% 
Sum of chromium and molyb- 

denum 0.35% + 0.05% 
Phosphorus, maximum 0.30% 
Sulfur, maximum 0.12% 


Tensile strength, minimum 40,000 psi. 


These are the tentative specifica- 
tions adopted by the Newark Division 
of Water for the manufacture of the 
cast-iron parts of valves. The division 
believes that the result will be a strong, 
dense, corrosion-resistant metal. 
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Federal Communications Commission 


Rules Governing Stations in the Utility Radio Service 
Rules and Regulations: Title 47—-Telecommunication; Chapter I, Part 17 


HESE rules, effective Sept. 12, 

1946, are presented in condensed 
form, and certain sections, such as those 
dealing with transit utility and petro- 
leum pipeline stations, have been omit- 
ted. Additional information will be 
found in Part 17 of the Commission’s 
Rules and Regulations, which may be 
obtained from the Federal Communica- 
tions Commission, Washington 25, 
D.C., without charge. The Commer- 
cial License Section of the Commission 
will furnish applications for radio sta- 
tion construction permits, which must 
be submitted in duplicate. “Power” 
utilities (including water utilities) 
which are now licensed to operate Spe- 
cial Emergency Radio Stations may 
request a change of classification to the 
new Utility Radio Service, and con- 
tinue to operate, at least temporarily, 
on their old assigned frequencies. 


Definitions 


Reference is made to Section 3 of 
the Communications Act of 1934, as 
amended, for definitions of “radio com- 
munication,” etc., and to Article 1, 
Sections 1-3 of the General Radio 
Regulations (Cairo Revision, 1938) 
annexed to the International Telecom- 
munication Convention for other defi- 
nitions. (These sections are contained 
in Appendix A of Part 2 of the Com- 
mission’s Rules and Regulations. ) 


17.1 Utility Radio Service. “Utility 
radio service” means a radiocommuni- 
cation service used in connection with 
the operation of certain public utilities, 

17.2 Mobile Service. “Mobile serv- 
ice” as used in these rules means a ra- 
dio service carried on between mobile 
and land stations and by mobile stations 
communicating among themselves, ex- 
cluding special services. 

17.3 Radio Station. (a) “Radio sta- 
tion” or “station” means a_ station 
equipped to engage in radiocommunica- 
tion or radio transmission of energy. 
A station includes all apparatus used at 
a designated location for one class of 
service. 

(b) Land Station. A land station 
is a station not capable of being moved, 
carrying on a mobile service. 

(c) Mobile Station. A mobile sta 
tion is capable of being moved and or- 
dinarily does move. 

(d) Portable Station. <A portable 
station is intended to be moved easily 
but is not ordinarily used while in mo- 
tion. 

17.6 Power Utility. The term 
“power utility” as used in these rules 
means any person * engaged in supply- 
ing the public, or the members of a 
co-operative organization, with electrical 


*The term “person” wherever used if 
these rules includes an individual, partner- 
ship, unincorporated association, corporation, 
and co-operative organization. 
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power, natural or manufactured gas, 
water or steam by fixed wire or pipe- 
lines, whether as the manufacturer or 


} originator of such materials or services, 


or the distributor thereof. 

17.61 Power Utility Station. The 
term “power utility station” means a 
station operated by a power utility for 
communications essential to the opera- 
tion and maintenance of its production, 
transmission or distribution facilities. 


Applications and Licenses 


17.101 Applications made on pre- 
scribed forms. Applications for author- 
izations for stations in the Utility Ra- 
dio Service shall be submitted on the 
prescribed forms which may be ob- 
tained from the Washington, D.C., 
office of the Commission, or from any 
of its field offices. 

17.102 Applications for authoriza- 
tion for stations at fixed locations. An 
application for construction permit for 
each station to be located at a fixed 
point shall be submitted on FCC Form 
401-C. 

17.103 Applications for authorization 
for mobile stations. Application for 
construction permit for mobile units 
may be combined with an application 
for construction permit for a land sta- 
tion of the same class on FCC Form 
401-C. A single application on FCC 
Form 401—C may be submitted for con- 
struction permit for any number of 
mobile units of the same class of sta- 
tion. 

17.104 Applications for station li- 
censes. (a) Upon completion of con- 


struction or installation of a station in 
exact accordance with the terms and 
conditions set forth in the construction 
permit, an application for license may 
be filed on FCC Form 403. 

(b) A blanket application may be 
submitted: for the renewal of a group 
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of stations of the same class. A blanket 
application may be submitted for the 
modification of a group of stations of 
the same class where the modification 
requested is the same for all stations 
covered by the application. The indi- 
vidual stations covered by such applica- 
tion shall be clearly identified. 

17.105 Place of filing; number of 
copies. Each application for authoriza- 
tion for stations in the Utility Radio 
Service shall be filed in duplicate with 
the Federal Communications Commis- 
sion, Washington 25, D.C. 

17.106 Subscription and verification 
of applications. One copy of each ap- 
plication for authorization for a sta- 
tion in the Utility Radio Service shall 
be personally subscribed and verified 
by an authorized official of the ap- 
plicant. 

17.107 Contents of applications. 
Each application shall be specific and 
complete with regard to frequency, 
power, equipment, location and other 
information required by the application 
form. 

17.108 Installation or removal of 
transmitting apparatus. Applications 
for construction permits or modifica- 
tions thereof, involving removal of ex- 
isting transmitting apparatus and/or 
installation of new transmitting appa- 
ratus, shall be filed at least 60 days 
prior to the contemplated removal of 
installation. 

17.109 Amendments and dismissals. 
Any application, prior to the time it is 
granted or designated for hearing, may 
be amended by the applicant or dis- 
missed without prejudice upon request 
of the applicant. 

17.110 Form of amendments. Any 
amendment to an application shall be 
subscribed, verified and submitted in 
the same manner and with the same 
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number of copies as required for the 
original application. 

17.111 Amendments ordered. The 
Commission may at any time order the 
applicant to amend an application so as 
to make it more definite and complete. 

17.112 Defective applications. Any 
application which is not filed in ac- 
cordance with the Commission’s regu- 
lations will be considered defective and 
returned to the applicant by the Sec- 
retary with a brief statement of the re- 
spect in which it is defective. Appli- 
cations filed in accordance with the 
Commission’s regulations, but lacking 
certain information considered neces- 
sary to make the application definite 
and complete, may be considered de- 
fective and will be returned, if the ap- 
plicant fails to supply the missing in- 
formation within 30 days after receipt 
of a specific request therefor from the 
Commission. 

17.113 Partial grants. Where any 
application is granted in part, or with 
any privileges, terms or conditions 
other than those requested, without a 
hearing thereon, such action of the 
Commission shall be considered ac- 
ceptable and final unless the applicant 
shall, within 20 days from the date on 
which public announcement of such 
grant is made, or from its effective date, 
whichever is later, file with the Com- 
mission a written request for a hear- 
ing with respect to the part, privileges, 
terms or conditions, not granted. Upon 
receipt of such request, the Commis- 
sion may vacate its original action upon 
the application and designate the ap- 
plication for hearing. 

17.121 License period. Unless other- 
wise stated in the authorization, li- 
censes for all stations in the Utility Ra- 
dio Service will be issued for a period 
of five years, or such shorter period as 
may be necessary to provide for the 
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expiration of all licenses at 3 a.m, 
E.S.T., on August 1. 

17.122 Renewal of license. Unless 
otherwise directed by the Commission, 
each application for renewal of license 
shall be filed at least 60 days prior to 
the expiration date of the license sought 
to be renewed. 

17.123 Posting of station license. 
(a) The license, or other valid au 
thorization, of each station operated at 
a fixed location shall be posted at a 
convenient place near the transmitter 

(b) The license covering portable 
and mobile stations shall be retained by 
the licensee and remain available for 
inspection upon request by an aw 
thorized representative of the Com 
mission. 

(c) A license verification card issued 
by the Commission, certifiying to the 
licensed status of each portable or mo- 
bile unit, shall be attached to each port- 
able or mobile transmitter. 

17.124 Posting of operator license. 
The license, or a license verification 


* card (FCC Form 758 F), of each oper- 


ator of a land station in the Utility Ra 
dio Service shall be posted or made 
conveniently available at the place 
where he is on duty as operator. 
17.125 Discontinuance of operation. 
In case of permanent discontinuance 
of operation of the transmitting appa 
ratus of a station in the Utility Radio 
Service authorized at a fixed point, or 
in case of permanent discontinuance 
of operation of all transmitter units 
listed in the license for mobile station 
in the Utilitly Radio Service, the I: 
censee shall forward the station It 
cense to the Washington, D.C., office of 
the Commission for cancellation. A 
copy of the request for cancellation o 
the license shall be forwarded to the 
Commission’s Engineer-in-Charge of 
the district where the station is located 
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17.126 Apparatus excepted from re- 
quirements of other rules. With re- 
spect to any apparatus which generates 
a radio frequency electromagnetic field 
functionally utilizing a small part of 
such field in the operation of associated 
apparatus not physically connected 
thereto and at a distance not greater 
157,000 
2x f (kc) 
and regulations of the Commission shall 
not be applicable, provided: (a) That 
such apparatus shall be operated with 
the minimum power possible to accom- 
plish the desired purpose ; (b) that the 
best engineering principles shall be uti- 
lized in the generation of radio frequency 
currents so as to guard against inter- 
ference to established radio services, 
particularly on the fundamental and 
harmonic frequencies; (c) that in any 
event the total electromagnetic field 
produced at any point a distance of 
A 157,000 
x or ? (ke) ft. from the apparatus 
shall not exceed 15yv. per meter; and 
(d) that the apparatus shall conform 
to such engineering standards as may 
from time to time be promulgated by 
the Commission. 

17.127 Exceptions; interference to 
radio reception. The provisions of 
SecTIoN 17.126 shall not be construed 
to apply to any apparatus which causes 
interference to radio reception. 

17.128 Inspection and test; certifi- 
cates. Upon request, the Commission 
will inspect and test any apparatus pro- 
posed to be operated as set forth in SEc- 
TION 17.126, and on the basis of such 
inspection and test, formulate and pub- 
lish findings as to whether such ap- 
paratus does or does not comply with 
the above conditions, and issue a cer- 
tificate specifying conditions of oper- 
ation to the party making such request. 


than ft., the existing rules 
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Technical Specifications 


17.141 Assignment of frequencies. 
The frequencies allocated for use by 
stations in the Utility Radio Service 
are listed in sections of the rules con- 
cerning the particular class of station 
involved. All stations in this service 
are required to co-operate in the selec- 
tion and use of the designated fre- 
quencies, to avoid interference and to 
make the most effective use of the 
frequencies assigned. The frequencies 
available for use by stations in the 
Utility Radio Service will not be as- 
signed exclusively to any applicant. 
However, the use of designated fre- 
quencies may be restricted to one or 
more specified geographical areas. 

17.142 Frequency stability. The car- 
rier frequency of stations in the Utility 
Radio Service shall be maintained 
within the following percentage of the 
assigned frequency: 


Frequency Per Cent 
Below 50 Mc. 0.01 
Above 50 Mc. 0.005 


17.143 Frequency measurements. 
The licensee of each station in the Util- 
ity Radio Service shall employ a suit- 
able procedure to determine that the 
carrier frequency of each transmitter is 
maintained within the prescribed toler- 
ance and shall make such determination 
at least once each six months. The 
results of these determinations and the 
signature of the person making the de- 
termination shall be entered in the sta- 
tion records. 

17.144 Power. The power which 
may be used by a station in the Utility 
Radio Service shall be no more than 
the minimum required for satisfactory 
technical operation commensurate with 
the size of the area to be served and 
local conditions which affect radio 
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transmission and reception. Plate in- 
put power to the final amplifier in ex- 
cess of the following tabulation will not 
be authorized unless the applicant sub- 
mits a map showing the area to be cov- 
ered and, in addition, results of field 
intensity measurements in the area in- 
volved, or other comparable engineer- 
ing data acceptable to the Commission, 
which clearly show the need for higher 
power: 


Maximum Plate 


Frequency Input Power 
Mc Watts 
2 to 6 2,000 
25 to 100 500 
Above 100 600 
17.145 Types of emission. Types 


A-1, A-2, A-3, A-4, and special emis- 
sion for frequency modulation (1) for 
telephony and (2) for operation of 
signalling, calling and similar devices 
may be authorized for stations in the 
Utility Radio Service. Where authori- 
zation for special emission other than 
frequency modulation for telephony is 
requested, the application shall fully de- 
scribe the type of emission desired. 

17.146 Modulation and band width. 
(a) In amplitude modulation the car- 
rier shall be modulated to a sufficiently 
high degree to provide effective com- 
munication, but the modulation shall 
not exceed 100 per cent on peaks. 

(b) In frequency modulation the 
positive or the negative frequency de- 
viation arising from modulation plus 
the deviation of the carrier from the 
assigned frequency due to frequency 
instability shall not exceed one-half 
the assigned channel width.* In all 


* The assigned channel width is 40 kc for 
frequencies in the band 30-100 Mc and 60 
ke for frequencies in the 100-216 Mc band. 
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cases the emissions shall be confined 
within the assigned frequency channe 
to the extent permitted by the develop. 
ment of the radio art. 

17.147 Changes in transmitters. A 
change may be made in a licensed 
transmitter without specific authoriza- 
tion from the Commission provided the 
change does not result in operation in- 
consistent with any term of the out. 
standing authorization for the station 
involved and a description of the 
change is in the next application for 
renewal or modification of license. 

17.148 Changes in antenna. (a) Ex 
cept as provided in paragraph (b) of 
this section, changes may be made in 
the antenna, or the antenna-supporting 
structure of any station in the Utility 
Radio Service without specific authori- 
zation from the Commission, provided 
that (1) the Commission at Washing- 
ton, D.C., and the Engineer-in-Charge 
of the inspection district in which the 
station is located are notified of these 
changes ; and (2) a description of these 
changes is incorporated in the next ap- 
plication for renewal or modification of 
the station license. 

(b) No changes in the antenna or 
antenna structure may be made without 
specific authorization from the Com- 
mission if (1) such changes will make 
the antenna higher than 150 ft.; (2) 
the antenna is within three miles of a 
Civil Aeronautics Administration land- 
ing area; or (3) the antenna or ap- 
tenna structure is presently required to 
be painted or lighted in accordance with 
FCC or CAA specifications. 

(c) Request for changes outlined in 
paragraph (b) above should be sub 
mitted to the Commission on Form 
40la, in quadruplicate. These forms 
401la should be accompanied by maps 
and sketches showing the proposed 
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changes in the antenna. The original 
copy of the forms 40la must be signed 
by a duly authorized official of the ap- 
plicant and subscribed and verified be- 
fore a notary public or other official 
authorized to administer oaths. If the 
antenna or antenna structure is pres- 
ently obstruction marked, a detailed 
description of the lighting and painting 
should be attached to Form 40la. 

17.149 Inspection of tower lights and 
associated control equipment. The li- 
censee of any station in the Utility 
Radio Service which has an antenna or 
antenna-supporting structure required 
to be illuminated pursuant to the provi- 
sions of Section 303(q) of the Com- 
munications Act of 1934, as amended: 
(a) shall make a daily check of the 
tower lights, either by visual observa- 
tion of the tower lights or by observa- 
tion of an automatic indicator, of 
proper or improper operation to insure 
that all such lights are functioning 
properly as required; (b) shall report 
immediately by telephone or telegraph 
to the nearest Airways Communication 
Station or office of the Civil Aero- 
nautics Administration any observed 
failure of a code or rotating beacon 
light not corrected within thirty min- 
utes, regardless of the cause of such 
failure and give further notification 
by telephone or telegraph immediately 
upon resumption of the required illu- 
mination; and (c) shall inspect at in- 
tervals of at least once each three 
months all code or rotating beacons and 
automatic lighting control devices to 
insure that such apparatus is function- 
ing properly as required. 


Records 


17.161 Station records—Each 
censee of a station in the Utility Radio 
Service shall maintain records showing : 
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(a) Details regarding improper op- 
eration of transmitting equipment ; 

(b) Results of transmitter frequency 
measurements ; 

(c) In the case of stations operated 
at fixed locations, names or initials of 
persons who operate the transmitting 
equipment each day; 

(d) Where an antenna or antenna- 
supporting structure is required to be 
illuminated, appropriate entries as fol- 
lows: (1) the time the tower lights are 
turned on and off if manually con- 
trolled; (2) the time the daily check of 
proper operation of the tower lights 
was made either by visual observation 
of the tower lights or by observation of 
an automatic indicator; (3) in the 
event of any observed failure of a tower 
light: (i) nature of such failure; (11) 
time the failure was observed; (iii) 
time and nature of the adjustments, re- 
pairs or replacements made; (iv) Air- 
ways Communication Station (CAA) 
notified of the failure of any code or ro- 
tating beacon light not corrected within 
thirty minutes and the time such notice 
was given; (v) time notice was given 
to the Airways Communication Station 
(CAA) that the required illumination 
was resumed; and (4) upon comple- 
tion of the periodic inspection required 
at least once each three months: (i) the 
date of the inspection and the condition 
of all tower lights and associated tower 
lighting control devices, together with 
the socket voltages; (ii) any adjust- 
ments, replacements or repairs made to 
insure compliance with the lighting 
requirements. 

17.162 Records, by whom kept. An 
entry or entries in the records of each 
station shall be signed or initialed by 
the person or persons qualified to do so, 
having actual knowledge of the facts 
required to be recorded. 
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17.163 Record form. The records 
shall be kept in an orderly manner, in 
suitable form, and in such detail that 
the data required are readily available. 
Key letters or abbreviations may be 
used if proper meaning or explanation 
is set forth in the record. 

17.164 Correction of record. No 
record or portion thereof shall be 
erased, obliterated, or wilfully de- 
stroyed within the required retention 
period. Any necessary correction may 
be made only by the person originating 
the entry who shall strike out the er- 
roneous portion, initial the correction 
made, and indicate the date of cor- 
rection. 

17.165 Retention period. Records 
required by Section 17.161 of these 
rules shall be retained by the licensee 
for a period of at least one year. 


Tests 


17.171 Equipment tests. Upon com- 
pletion of construction of a radio sta- 
tion in exact accordance with the terms 
of the construction permit, the techni- 
cal provisions of the application there- 
for and the rules and regulations gov- 
erning the station, and prior to filing 
of application for license, the permittee 
is authorized to test the equipment for 
a period not to exceed 30 days: Pro- 
vided, that the Engineer-in-Charge of 
the district in which the station is lo- 
cated is notified two days in advance 
of the beginning of tests and the per- 
mittee is not notified by the Commis- 
sion to cancel, suspend or change the 
date for the period of such tests. 

17.172 Service tests. When con- 


struction and equipment tests are com- 
pleted in exact accordance with the 
terms of the construction permit, the 
technical provisions of the application 
therefor, and the rules and regulations 
governing the station, and after an ap- 
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plication for station license has been 
filed with the Commission showing the 
transmitter to be in satisfactory operat. 
ing condition, the permittee is author. 
ized to conduct service tests in exact! 
accordance with the terms of the con- 
struction permit until final action js 
taken on the application for license: 
Provided, that the Engineer-in-Charge 
of the district in which the station is 
located is notified two days in advance 
of the beginning of such tests and the 
permittee is not notified by the Com. 
mission to cancel or suspend tests or 
change the date for the period of such 
tests. 

17.173 Maintenance tests. Any sta 
tion may be tested as may be required 
for proper maintenance of the equip- 
ment. All necessary precautions shall 
be taken to avoid interference with 
other stations and the test time shall be 
kept to a minimum commensurate with 
insurance of reliable communication. 


Miscellaneous 


17.181 Station identification. Each 
station and mobile radio unit in the 
Utility Radio Service shall be identified 
by transmission of its assigned call let- 
ters at the end of each communication 
or complete exchange of communica- 
tions. During an exchange of commu- 
nications exceeding fifteen minutes, each 
station or mobile radio unit shall be 
identified at the end of such fifteen min- 
ute period. Mobile and portable units, 
operating under blanket call letters, 
shall use the assigned call letters. 
These assigned call letters may be fol- 
lowed by an individual designation of 
the mobile or portable unit. 

17.182 Who may operate stations. 
(a) Stations at fixed locations in the 
Utility Radio Service using telephony 
or facsimile shall be operated by a Ii- 
censed operator or under the super- 
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yision of an operator holding any class 
of commercial radio operator license. 

(b) All stations in the Utility Radio 
Service using manual telegraphy shall 
be operated by an operator holding any 
class of commercial radiotelegraph op- 
erator license. 

(c) Mobile and portable stations in 
the Utility Radio Service using teleph- 
ony or iacsimile shall be operated as 
failows: (1) stations operating on fre- 
quencies above 25 megacycles may be 
operated by unlicensed employees of 
the station licensee; and (2) stations 
operating on frequencies below 25 
megacycles shall be operated by a li- 
censed operator or subject to the cen- 
trol of a licensed operator of the asso- 
ciated land station. 


(d) Any necessary adjustments of 
the transmitter that may affect the 
proper operation of the station must be 
made by, or in the presence of, an op- 
erator holding a first or second class 
license, either radiotelephone or radio- 
telegraph, who shall be responsible for 
the proper operation of the equipment. 


17.183 Inspection of stations. All 
stations and records of stations in the 
Utility Radio Service shall be made 
available for inspection upon request 
of an authorized representative of the 
Commission made to a representative 
of the licensee. If any such station 
is engaged in communication which 
should not be interrupted, this station 
shall be made available for inspection 
immediately after the conclusion of 
such communication. 


17.184 Communication with other 
stations. In those cases which require 


co-operation or co-ordination of activi- 
ties, stations in the Utility Radio Serv- 
ice may communicate with stations of 
other licensees in the Utility Radio 
Service, and, during an emergency, 
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with stations in other services and with 
U.S. Government stations. 

17.185 Co-ordinated service. Any 
applicant for an instrument of authori- 
zation, or existing licensee, proposing 
to furnish a co-ordinated utility radio- 
communication service to one or more 
utilities eligible under the Commission’s 
rules for utility radio station authoriza- 
tion shall make specific notarized re- 
quests, in duplicate, for authority to 
furnish such service. The request or 
application for such authority shall con- 
tain a complete description of the serv- 
ice to be rendered, the terms and condi- 
tions upon which such service is to be 
rendered or exchanged, including the 
details of any arrangement for the shar- 
ing of capital investment or operating 
expenses and the basis of any charges 
to be made for the rendition of such 
service. Copies of all agreements or 
other arrangements including written 
statements of any oral agreement or 
arrangement referring to such services 
shall be attached to the application. 

17.186 Installation of mobile units 
in private vehicles. A mobile radio sta- 
tion in the Utility Radio Service may 
not be installed or maintained in a ve- 
hicle which is not at all times controlled 
exclusively by the licensee, unless pre- 
cautions have been taken to eliminate 
effectively the possibility of the trans- 
mitter being operated during periods 
that the vehicle is not under the control 
of the licensee. 

17.187 Answers to notices of viola- 
tions. Any licensee receiving official 
notice of a violation of the terms of 
the Communications Act of 1934, as 
amended, any legislative act, Executive 
Order, treaty to which the United 
States is a party, or the Rules and 
Regulations of the Federal Communi- 
cations Commission shall, within three 
days from such receipt, send a written 
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answer to the Federal Communications 
Commission at Washington, D.C., and 
a copy thereof to the office of the Com- 
mission originating the notice, if the 
originating office is other than the office 
of the Commission at Washington, D.C. 
If an answer cannot be sent, or an ac- 
knowledgment made within such three- 
day period by reason of illness or other 
unavoidable circumstances, acknowledg- 
ment and answer shall be made at the 
earliest practicable date, with a satis- 
factory explanation of the delay. The 
answer to each notice shall be complete 
in itself and shall not be abbreviated 
by reference to other communications 
or answers to other notices. 

If the notice relates to some viola- 
tion that may be due to the physical or 
electrical characteristics of transmit- 
ting apparatus, the answer shall state 
fully what steps, if any, are taken to 
prevent future violations, and if any 
new apparatus is to be installed, the 
date such apparatus was ordered, the 
name of the manufacturer, and prom- 
ised date of delivery. If the installation 
of such apparatus requires a construc- 
tion permit, the file number of the ap- 
plication shall be given, or if a file 
number has not been assigned by the 
Commission, such identification as will 
permit ready reference. 

If the notice of violation relates to 
some lack of attention to or improper 
operation of the transmitter, the name 
and license number of the operator in 
charge shall be given. 

17.188 Operators, place of duty. (a) 
One or more operators, as specified in 
Section 17.182 of these rules, shall be 
on duty at the transmitter or authorized 
remote control point whenever the 
transmitter is operated, and shall be 
in control thereof. 

(b) Authority may be granted for 
the operation of a station with the op- 
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erator on duty at a specified remote 
control point in lieu of the transmitter 
location upon proper application and 
showing being made that the following 
conditions will be fulfilled: (1) the 
transmitter shall be so installed and 
protected that it is not accessible to 
other than duly authorized persons: 
(2) facilities shall be installed at the 
transmitter remote control point which 
will: (i) provide continuous visual in. 
dication while the transmitter carrier is 
on; (11) enable the operator to monitor 
aurally or visually the emissions of the 
transmitter; and (iii) enable the oper- 
ator to place the transmitter in an in- 
operative condition immediately in the 
event there is a deviation from the 
terms of the station license; and (3) 
the radiation of the transmitter shall 
be suspended immediately when there 
is a deviation from the terms of the 
station license. 

17.189 Movement of portable  sta- 
tions from one inspection district to 
another. When portable stations in 
the Utility Radio Service are moved 
from one radio inspection district to 
another, for regular operation or main- 
tenance therein, the licensee shall notify 
the Commission’s Engineers-in-Charge 
of the respective districts. These 
Engineers-in-Charge shall be notified 
prior to the move, if practicable, but in 
any event not later than forty-eight 
hours thereafter. 


Power Utility Stations 


17.611 Eligibility for license. Av 
thorization for power utility stations 
will be issued to power utilities as de- 
fined in Section 17.6* of these rules. 

17.612 Frequencies available. (a) 
The following frequencies are presently 


* See “Definitions.” This includes water 


utilities. 
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available for assignment for use by 
power utility stations on a temporary 
basis only, pending the adoption of a 
fnal frequency assignment plan for 
stations in the Utility Radio Service: 


30.86 Mc. 75.42 Mc. 153.05 Mc. 
31.98 Mc. 75.46 Mc. 153.23 Mc. 
33.02 Mc. 75.50 Mc. 153.41 Mc. 
33.58 Mc. 75.58 Mc. 153.59 Mc. 
39.98 Mc. 75.62 Mc. 156.81 Mc. 

75.66 Me. ‘157.11 Me. 


Also frequencies in certain television 
channels as indicated in footnote 5, 
Sec. 1, Report of Allocations, Federal 
Communications Commission, May 25, 
1945. 

(b) The following frequencies may 
be assigned for use by licensees of 
power utility station previously au- 
thorized to operate special emergency 
stations on these frequencies : 


31.46 Mc. 33.82 Mc. 
39.66 Mc. 35.14 Me. 
39.86 Mc. 37.18 Mc. 
31.74 Mc. 37.82 Mc. 
33.06 Mc. 39.34 Mc. 


2726 ke. (A-3 emission) 
3190 ke. (A-1 emission) 
2292 kc. (A-1, A-3 emission) * 
4637.5 ke. (A-1, A-3 emission, 
daytime only) * 


* Maximum power 100 watts input. 


(c) The above frequencies will be 
assigned on a temporary basis only and 
are subject to change without advance 
notice or hearing if assignments should 
prove to be at variance with the final 
plan of assignment of specific frequen- 
cies to the various stations operating in 
the bands listed in paragraphs (a) and 
(b) above. 
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(d) Any frequency or group of fre- 
quencies allocated for use by power 
utility stations may be restricted for use 
in one or more specified geographical 
areas. The frequencies immediately 
available for assignment for use in any 
particular area may be ascertained by 
communicating with the Washington 
25, D.C., office of the Federal Commu- 
nications Commission. 

17.613 Permissible communications. 
Power utility stations are authorized to 
transmit communications essential to: 

(a) Public safety, protection of life 
or important property ; 

(b) Operations in connection with 
the generation or production of electri- 
cal power, manufactured or natural 
gas, and steam; 

(c) Operations in connection with 
the transmission or distribution by wire 
lines or fixed pipe lines of electrical 
power, manufactured or natural gas, 
water, steam; or, 

(d) Operations in connection with 
the maintenance of transmission or dis- 
tribution facilities. 

17.614 Points of communication. 
(a) Power utility land stations, mobile 
stations and portable stations, are au- 
thorized primarily to intercommunicate 
with mobile and portable units licensed 
in the Utility Radio Service: 

(b) Power utility stations operating 
at fixed locations are authorized to in- 
tercommunicate or to transmit to re- 
ceivers at fixed locations only under the 
following limitations and conditions: 

(1) that the messages transmitted 
are of immediate importance to mobile 
or portable units; or, 

(2) that normal communication fa- 
cilities between such points are inop- 
erative, inadequate or unavailable. 


° 
) 
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1946 Conference—St. Louis 


HE American Water Works Association returned to its birthplace, St. Louis, 

for its 1946 General Conference. On March 29, 1881, in Engineer’s Hall 
of Washington University, twenty-four men joined in the Association’s first 
meeting. In 1904, 1918 and 1930, A.W.W.A. returned to its native city, 
Nineteen forty-six was another “homecoming” year with the greatest attendance 
ever recorded at any meeting—a total of 1,517. 

As is customary, the members were housed in more than a dozen hotels, 
with social events in the Statler, the Jefferson and Kiel Opera House. Tech. 
nical sessions and exhibits were located in the Municipal Auditorium. 

The registered attendance at A.W.W.A. meetings since 1929 is as follows: 


Total Total 
Year City Registered | Year City Registered 
1929 Toronto 1104 1938 New Orleans 1123 
1930 St. Louis 1021 1939 Atlantic City 1290 
1931 Pittsburgh 1076 1940 Kansas City 1467 
1932 Memphis 712 1941 Toronto 1445 
1933 Chicago 660 1942 Chicago 1438 
1934 New York 891 1943 Cleveland 1131 
1935 Cincinnati 901 1944 Milwaukee 1356 
1936 Los Angeles 891 1945 No Convention — 
1937 Buffalo 1140 1946 St. Louis 1517 


The 1946 Convention Management Committee included: 


Representing the 
A.W.W.A. 


WituiaMm J. Orcuarp, Chairman 


J. SKINKER 
W. Victor WEIR 


Ex-O fficio 


Representing the 
W.& S.W. Mfrs. Assn. 
CLINTON INGLEE 
E. A. S1GwortH 


LeEonNARD N. THompson, Pres., A.W.W.A. 

Harry E. Jorpan, Secy., A.W.W.A. 

Linn H. Enstow, Chairman, Publications Com. 
Wituiam C. SHERWOOD, Pres., W.&S.W. Mirs. Assn. 
ArtHuR T. Secy-Mgr., W.&S.W. Mfrs. Assn. 


Conference Program. Eighty persons were scheduled as principal speakers 
or discussors on the technical program. Among the guest speakers were Gen- 
eral L. A. Pick, W. W. Horner, H. L. Anthony, J. M. Bialoski, H. W. Lundin, 
C. B. Brown and E. N. Munns. Featured discussions included a symposium 


1408 


Dee 
on 
Ut 
| Pe 
ex! 
col 
| of 
q the 
ent 
riv 
sh 
set 
col 
chi 
| | Co 
He 
He 
Tr 
| La 
| Pr 
| Di 
La 
La 


1409 


Dec. 1946 1946 CONFERENCE 


on Domestic Hot Water Storage Tanks, Enemy Water Supply Equipment in 
World War II, The Missouri River Development Program, Watershed Control, 
Utilization of Rivers in the Public Interest, The Useful Life of Water Wells, 
Personnel Problems in Water Works and The Effect of Postwar Price Levels 
on Water Works Construction. 

Exhibits. The Manufacturers Exhibit of new and tried materials found 
an adequate setting in the Auditorium arena. Members passed through the 
exhibits on their way to the sessions and found much of value for their postwar 
construction planning. 

Entertainment. The entire conference group attended the performance 
of “The Student Prince” given by the Light Opera Guild of St. Louis. It was 
a very satisfactory arrangement. The customary Reception to the President, 
the Dinner and Dance, and special events for the ladies completed the formal 
entertainment program. 

St. Louis Conference Committees. The success of the 1946 meeting de- 
rived from the unusual capacity of the membership in the region to give leader- 
ship to various enterprises. Thomas J. Skinker and W. Victor Weir repre- 
sented the local members on the Management Committee. Serving on local 
committees were 120 members and their wives. The committees and their 
chairmen were: 


Convention Planning Committee W. Victor Weir 
Thomas J. Skinker 
Hosts E. E. Easterday 
H. O. Hartung 
Hostesses Mrs. William H. Keller 
Mrs. William H. Waring 
Transportation Committee T. N. Rimbach 
Vance C. Lischer 
Ladies’ Subcommittee on Entertainment Mrs. Thomas J. Skinker 
Mrs. W. Victor Weir 
President’s Reception and Dance Mr. & Mrs. Charles M. Roos 
Mr. & Mrs. John C. Pritchard 
Dinner-Dance Committee Mr. & Mrs. John T. McFarland 


Mr. & Mrs. August V. Graf 


Ladies’ Information and Service Committee Mrs. William H. Keller 
Mrs. William H. Waring 


Ladies’ Tea and Tour Committee Mrs. John T. McFarland 
Mrs. F. E. Dolson 


Ladies’ Luncheon and Bridge Committee Mrs. August V. Graf 
Mrs. Charles M. Roos 


Ladies’ Transportation Committee Mrs. John C. Pritchard 
Mrs. Harry W. Pershall 
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Association Awards 


Honorary Membership was conferred upon John R. Baylis of Chicago and to th 


E. G. Ritchie of Melbourne, Australia. The citations follow: - 
John R. Baylis, Engineer of Water Purification, Bureau of Engineering, sa 
Chicago, Ill.; a member of the Association since October, 1915; recipient of the . 4 
Goodell Prize in 1932 and the Fuller Award in 1939 ; distinguished for many year 
as a student and leader and for his outstanding contributions to the field o,... 
water treatment. if s: 
E. G. Ritchie, formerly Chief Engineer of the Metropolitan Water Distri¢ sor 
of Melbourne, Australia; a member of the Association since September, 1912: 
held in the highest regard by his fellow workers in a distant land and distin- jong 
guished as a leader and practitioner of the Association’s highest ideals and it sor | 
Code of Practice. moti 
The John M. Diven Medal, awarded to the member whose services to the 
water works field during the past year are deemed most outstanding, was pre- Ass‘ 
sented to James C. Harding. The citation follows: of tl 
James C. Harding for his leadership of the Committee which developed the 
Specifications for Deep Wells. Since ground water is the source of public 
supply in many communities in the country, minimum standards promulgated by 
this Association are an important contribution to the general welfare. The °° 


ices 


combination of engineering skill, leadership and diplomacy manifested by Mr, >&*t 

Harding in the development of these important standards justifies the award 

of the Diven Medal to him. and 
The John M. Goodell Award, granted for the best paper published in the at 

JOURNAL, was presented to: state 
C. Martin Riedel for his paper entitled “Chemical Soil Solidification and ,_;1,, 


Chemical Sealing of Leaking Concrete” as published in the September, 1945 pota 
Journat. In this paper the author described his investigation, testing and ap- ;;,,, 
plication of a method for soil solidification and sealing of leaking concrete by 
chemical means. 
The George Warren Fuller Awards were presented to twenty-seven men tical] 
whose Sections had honored them during 1944, 1945 and 1946—the period from har 
the Milwaukee Conference up to the beginning of the St. Louis Conference. 
The list of awardees follows: 


mim 
California Section—George Charles Sopp: In recognition of his outstand- to e 
ing contribution to water metering practice by the development of a process to 


restore warped meter discs, resulting in great economy in costs, use of critical Flot 


materials and over-all maintenance cost. for 
Canadian Section—Charles Jules Des Baillets: For long and noteworthy mee 
service to the city of Montreal in major improvements and extensions of the 


water works system, and for consistent support of the activities of the Association. Teas 
Florida Section—Keith Roderick Chinn: For his untiring efforts in section Serv 
affairs ; his outstanding leadership in organizing the Florida Water Works Op-_ self 
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erators’ Association, of which he was the first president, and for his contributions 
to the founding of the Water Works Operators’ voluntary certification plan. 
Four States Section—Gustav Jaeger Requardt: In recognition of his sound 
engineering skill in the design and construction of wartime facilities for our 
ering armed forces and civilians, his ingenious protection of ground water supplies 
Of the »nd for his inspiring training of young engineers. 
Yeats Minnesota Section—Otto Ellsworth Brownell: In recognition of long and 
eld o'.onstructive service in the field of public water supply, particularly in matters 
if sanitation throughout Minnesota; in aiding the work of the annual water 
istri¢ ivorks school; and for his valuable contributions at annual meetings. 
1912; Missouri Valley Section—Earle Lytton Waterman: In recognition of his 
listin- long and effective service as Secretary of the Section and as National Director; 
nd it or his conduct of water works conferences ; and for his untiring efforts in pro- 
moting the welfare of the water works profession. 
‘0 the New Jersey Section—Percy Suydam Wilson: For his contribution to the 
; pre- Association and the water works profession as a charter member and organizer 
of the New Jersey Section and for his service to the Section as Program Chair- 
d the nan and Secretary-Treasurer for a number of years. 
ublic Rocky Mountain Section—Chester Arnold Truman: For outstanding serv- 
ed by ices to the Rocky Mountain Section as a loyal member, a tireless worker and a 
The most capable director of the Association representing the Rocky Mountain 


rO and 


Mr. Section. 

Southwest Section—Thomas Lampkin Amiss: In recognition of his long 
and faithful services in the industry, his valuable contributions at schools and 
n the Water conferences, and for his untiring efforts in the many offices he has held in 

state, section and national organizations. 

Virginia Section—Richard Messer: In recognition of his outstanding con- 
and tribution to public health in Virginia through improvement in the quality of 
1945 potable water supplies, and for his modest but valuable leadership in the forma- 

4° tion and successful operation of the Virginia Section. 
li West Virginia. Section—Harry Kenneth Gidley: For his untiring services 
to water plant operators in helping them overcome difficulties and giving prac- 
men tical demonstrations of methods to improve operations, all of which have en- 
from hanced the quality of the water supplies in West Virginia. 
ence, 


ward 


1946 


Canadian Section—Ernest Albert Cleveland: For his leadership in the ad- 
ministration of the Greater Vancouver Water District, and for his contributions 
and- to engineering knowledge in the water works field. 
3S to Florida Section—Henry H. Hyman: For his many years of service to the 
tical Florida Section; his untiring efforts for the betterment of Section affairs; and 
for his excellent representation of Florida water works men at the national 
rthy meetings. 
the Four States Section—Harry Lloyd Nelson: For applying sound technical 
tion. reasoning in reducing pipe corrosion, for strengthening our Association, for 
tion service to our country and our profession during World War II, and for un- 
Op- selfish promotion of the dignity of man in business and private life. 


| 
lag 
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Illinois Section—Adolph Emil Anderson: For his constructive guidaneg 
and assistance to other operators and for his practical demonstration of the 
States Mutual Aid program of helping other cities. 

Indiana Section—Joseph Leo Quinn, Jr.: In recognition of his foresigh 
and untiring efforts in having prepared and published the monograph Water ana 
Sewerage Systems in Indiana and because of the great value of his work i 
planning postwar water works improvements. 

Michigan Section—Raymond Johns Faust: For his leadership and efforts 
for the advancement of water works practice in Michigan. 

Minnesota Section—William Donald Hurst: For his untiring efforts fo 
the betterment of Water Works Operators’ Schools, his excellent work if 
cementing the relations between the members of the Minnesota and Canadiar 
Sections and for his contributions to the literature of water supply. 

Missouri Valley Section—Otto S. Reynolds: For his energetic and con; 
spicuously successful promotion of A.W.W.A. membership in Missouri to the 
benefit of the Association and the futherance of good fellowship and education 
among water works men in Missouri. 

Montana Section—Arthur Leslie Hewett: For his untiring efforts on behalj 
of his personnel in advancing their interests, stimulating and inspiring them te 
better efforts and greater usefulness; and for his unflagging interest in the 
Section and the Association. 

New Jersey Section—John Leonard Radcliffe: For his diligent pursuance 
of one major subject, water purification; for his sound reasoning in water treat- 
ment problems; for his ability to apply his ideas in practice; and for his will- 
ingness to share his knowledge with others. 

North Carolina Section—James Wilford Kellogg: For his diligent and con- 
scientious adherance to the highest ideals of sanitary science and the protection 
of public water supplies, his outstanding contribution to the control of commu- 
nicable diseases and his meritorious services to the Section and the Association 

Rocky Mountain Section—Henry Griffith Watson: For his loyalty, his wise 
counsel, guidance and service to the Section; and for his conscientious and ef- 
fective service to the state of Wyoming and city of Cheyenne. 

Southwest Section—Robert Wolcott Harding: For his untiring efforts in 
behalf of the Section during his term as Chairman, his valued service and counsel 
on numerous committees and particularly for his outstanding service in the acti- 
vation of the Texas Water and Sanitation Research Foundation. 

Virginia Section—Charles Lucian Crockett: In recognition of his continv- 
ous activity and leadership in the affairs of the Section and for his outstanding 
accomplishments in the field of railway water treatment and chemical testing of 
materials. 

West Virginia Section—Max K. Jones: For his ability to improve public 
water supplies and promote better company and consumer relations. 

Western Pennsylvania Section—Charles Louis Fox: In consideration of 
his successful years of service in engineering, operation and management of 
water supply systems and for his fine co-operation and effort in promoting water 
works associations. 
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The Nicholas S. Hill Cup, awarded annually to the Section making the 
largest weighted gain in membership, was presented to Leslie A. Jackson, Sec- 
retary of the Southwest Section. The Section’s score was 38.13. Following 
were the Illinois Section, with a score of 14.99, and the Missouri Valley Section, 
with a score of 12.8. 

The Henshaw Cup, awarded annually to the Section having the greatest 
percentage of its members present at the Section’s annual meeting, was pre- 
sented to Leon Smith, Secretary of the Wisconsin Section. The best attendance 
scores for 1945-6 were: Wisconsin, 87.12 per cent; Montana, 58.63 per cent; 
and North Carolina, 55.77 per cent. 

The Old Oaken Bucket for the seventh successive year was returned to the 
custody of California as the largest Section in the A.W.W.A.—638 members as 
of May 8, 1946. This is the eighth year in sequence that California has stood 
at the head of the list. The trophy was presented to W. W. Hurlbut, the long- 
time Chairman of the Section’s Membership Committee. 


Schedule of Conference Papers and Reports 


Water Purification Division—2:00 P.M.—May 6, 1946 


Manual of Water Quality and Treatment....... .. A. Clinton Decker 
Permissible Loadings and Capacity of Water Treatment p Re ee Douglas Feben 
Biological and Chemical Problems of Water Distribution Systems... . . ....Marsden Smith 
Specifications for Filtering Materials......... Richard Hazen and Thomas M. Riddick 
Specifications for and Methods of Testing Zeolites. acd . Daniel Davis 


The Construction and Installation of the Stone Canyon Reservoir Supply and Outlet Lines. 
A Motion Picture 
Clean Water Motion Picture 


Plant Management & Operation Division—9:30 A.M.—May 7, 1946 


Planned Improvements for the St. Louis Water Department........................ 
Thomas J. Skinker and Elton E. Easterday 
Report of Committee on Municipal Water Works Organization.......... Wendell R. LaDue 


Water Department Reports—Why They Are Prepared—Who Reads Them................ 
Melvin P. Hatcher 


A Scheduled Maintenance Program for Water Works W. Victor r Weir and H. O. Hartung 


Plant Management & Operation Division—2:00 P.M.—May 7, 1946 


Flow Coefficient and Leakage Tests on Concrete Pipelines... . . ot Se 


Characteristic Deficiencies of Water Distribution Systems... 
R.G. Kincaid and R. E. McDonnell 


Comparison of Existing Formulas for Pipe Flow. . . .....Julian Hinds 
Procedure for Flow Tests of Pipelines... .... .....W. W. Wyckoff 
Design Standards for Steel Water Pipe. . ' eee Russell Barnard 
The Fundamentals of Arc Welding... .. . ..A Motion Picture 


4 Motion Picture 


| : 
| 
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Water Purification Division—2:00 P.M.—May 7, 1946 


Symposium—Domestic Water Storage Tanks: 
General Review of Studies on Failures of Domestic Hot Water Storage Tanks... .. 
C. P. Hoover 


Corrosion of Galvanized Hot Water Storage Tanks... . PIN ee ie ....J. M. Bialosky 
Some German Methods of Heating Water for Fi, 1. Anthony 
Corrosion Control—Theory and Practice...... . ..S. T. Powell, H. E. Bacon and J. R. Lill 


.B. A. Poole 


Discussion. 
C. W. Karstens 


General Session—9:30 A.M.—May 8, 1946 


Co-operative Health and Sanitation in the Americas............... ....H. B. Gotaas 
Sanitary Corps in World War II................. Ree .........W. A. Hardenbergh 
The Missouri River Development Program L. W. Pick 
Water Supply in Germany.................. Arthur Gorman 


Plant Management & Operation Division—2:00 P.M.—May 8, 1946 


General Outline—Scope of Activities and Program of the Committee on Watershed Contro 
Earnest Boyce 


Introductory Comments—Influences of Forestation on Reservoir Watersheds. Aa 
Edward E. Minor 
....E. N. Munns 
John S. Longwell 

Carl B. Brown 

_Lewis S. Finch 
Motion Picture 
.A Motion Picture 


Influences of Forestation on Reservoir Watersheds 
Introductory Comments—Erosion Control....... 

Erosion Control. at 

Public Use of Reservoir Lesnils and Wa aters 

Water—Friend or Enemy............. 


Finance & Accounting Division—2:00 P.M.—May 8, 1946 


Panel Discussion—Joint eS and Collection of Water and Sewer Accounts..... 
L. enue H. F. Smith, A. E. Berry and W. F. Tempest 
G. B. Schunke 
....C. Af, Capea 
M. F. Hoffman 
E. E. Norman 

.. J. W. Pray 
Roger Esty 
C. M. Roos 


Discussion....... 
Discussion. ... . 

Stop Those Nuisance Charges. 

Discussion.............. 
Discussion...... 
Discussion................. 


General Session—9:30 A.M.—May 9, 1946 


.C. Martin Riedel 
L. A. Schmidt Jr. 
C. R. Fisher 


Chemical Soil Solidification... . . 
Foundation Treatment................. 
Leak Locators. 


E. B. Black, W. W. Horner and Abel Wolmaa 


Panel Discussion—The Useful Life of Water Wells... 
J. C. Harding, L. A. Smith, E. W. Bennison, J. A. Carr, D. L. Erickson, 
Angus Henderson, A. T. Luce and J. B. Millis 
Purchase and Maintenance of Deep-Well Pumps......... ihn 


J. Alexander 
.T. E. Larson 


Dee. 
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Plant Management & Operation Division—Finance & Accounting Division— 
2:00 P.M.—May 9, 1946 


“Humanics” or ‘How Do You Get Along With Your Employees?” 


Employee Benefits—Pension and Retirement Systems L. Mather 
Union Relations to Municipally Operated Plants ; Wendell R. LaDue 
Union Relations to Privately Owned Plants........ Val Biv ic. 


Water Purification Division—2:00 P.M.—May 9, 1946 


Experience in Recording the Residual Chlorine in Water 
John R. Baylis, H. H. Gerstein and Kenneth E. Damann 


Observations as to Performance of Water Sedimentation Basins... . . ..J. D. Walker 
fron Salts as Coagulants.................H. C. Schmitt, N. A. Thomas and J. E. Kerslake 
Water and Water Treatment in » Florida (A motion picture) P a C. F. Wertz 


Preliminary Field Test of Portable Water Purification Unit Using Diatomite Filter. 
A Motion Picture 


Open Session—9:30 A.M.—May 10, 1946 


The Federal Housing Program............... .... Harry E. Jordan 
New Equipment for Water Works... . Samuel B. Morris and L. L, Camy 
Price Levels—Water Rates.......... .........Louis R. Howson 
Problems and Programs for the Water Works Manuf: icturer ....eeee.W. F. Rockwell 
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Papers Scheduled at Section Meetings Prat 
Wat 
HERE follows a chronological listing of papers scheduled for presentatiog 
at 1946 Section Meetings. The dates of the Section Meetings from 1942 t “i 
1946 and locations for 1946 are given on page 1426. A record of membershif 
totals at the time of, and attendance at, the meetings in 1942-46 is presente¢ 
on page 1425. Section officers who were elected at meetings held during 194¢ 


are listed on page vi of this JOURNAL. 


New Jersey Section—March 1, 1946 


Water Supply — Committee Report... Clyde Pottj Add 
Water Conservation in New Jersey and the Role of Metering Therein. . . . Thurlow C. Nelsos Ran 
S, F. Newkirk Jr., E. Shaw Cole, J. H. Faulks, R. V. Fame" 
D. J. Purdie and W. C. Flander aw 
New 
Kansas Section—March 7-8, 1946 . 
Secretary-Treasurer’s Report...... ....Paul D. Haney he 
Taste and Odor Control....... .. Robert Mounsey The 
Wichita Operating Experiences . Robert H. Hes 
Public Relations. ..... . Major Hagar insti 
Progress in Chlorination . ..J. A. Strang 
Legal Problems in the Operation of Municipal U tilities. > Albert B. Martir _ 


Sewage Works Planning. . ......-Murray A. Wilson} 
Cast-Iron Pipe. Dewey W. Johnsor Stan 


Kansas Water Resources. . . V. Smrhe} 
Wartime Experiences in Utilities Operation . R. E. Lawrence 


Minnesota Section—March 14-15, 1946 


Address of Welcome... Vayor Hubert H. Humphrey 


Report of Research Survey and Advisory Committee... O. E. Browne! 
Storage and Distribution Improvement in Conjunction With Well Supply... .. Ira Vraalstad? Reor 


Water Services, Size and Materials Required........... George Rodet} Wat: 


Pumping Conditions i in ‘Duluth. . D. Lubratovieh 


Minnesota Registration Law—Its Relation to Water Works Design and Surv 

S. L. Stolte® Guid 

Aspects of Unsanitary Living Conditions in Iran, Asia. .............0.0.00.045- J. L. Milk Guid 
Valve Insertion Procedure in Water Mains (A motion picture).............. G. J. Manahat 

Round Table Discussion — Maintenance and Operating Problems. .......Led by J. A. Jenset® Acco 

Guid 
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New York Section—March 28-29, 1946 


Address of Welcome . Mayor Emory Strachen 


The Evolution of the Elmira W: ater -W orks 
Financial Progress Wader Public John G. Copley 
New From Old in Water Treatment Works at Williamson, N. y. .......A. Bradford Squire 
Practical Considerations Governing the Flow of Water in Pipes .......Donald E. Stearns 
Power Operation and Maintenance of Large Gate V alves ena ee Payne Dean 
Round Table Discussion—General Subjects... . . Led by Simon P. Carman 
Indiana Section—April 2-3, 1946 

The Indiana Pension Plan for State and Municipal E mployees eet ... Ross Teckemeyer 
Obtaining Surplus War Materials for Municipal Use nit wees Lindon J. Murphy 
How Are Your Relations? Public, Mean....... .Geo. E. Symons 
New Branch State Health Department Services Avi tilable to Water Works..... L. E. Burney 
The Need for Topographic Maps of Indiana......................... ...T. P. Pendleton 

The Army Engineers’ Flood Control Program for Indiana. Pee Ss) ..D. B. Talley 


The Program of the Indiana Flood Control and Water Resources Commission. . . . 
Clyde R. Black and David H. ‘Harker 


Installing Cast-Iron Pipe (A motion picture)... . Dewey Johnson 
Cement-Lined Cast-Iron Pipe............. ee . Thomas F. Wolfe 
Control of Taste and Odor From Industrial We astes. . Cats ....Clarence Adams 

Standards and Accomplishments of the India ina Pollution Control Board. _. Ralph B. Wiley 
Conversion Period Problems................ 4 Harry E. Jordan 


Canadian Section—April 8-10, 1946 


L. N. Thompson 
Reorganization and Reconstruction of the Halifax Wa ater Works Sy; stem....H. W. L. Doane 
Water Rate Structures—Believe It or Not. .W. Storrie 


Guided Discussion— Accident Prevention and ompen nsation for Injury. by R. Harrison 
Water Softening Experiences With Municipal Water Supplies of Etobicoke Township. ...... 
F. McArthur 

Water Softening Experiences With Municipal Water Supplies of North York Township... . . 
G. H. Baker 

Survey of Ground Water Resources in Southern Ontario. . Te ey oes \. K. Watt 
Guided Discussion—Unaccounted for Water..................... _Led by N. MacNicol 
Guided Discussion—Legislation Pertaining to the Qperation of Water Works Systems...... 
Led by O. H. Scott 

\ccounting Practices for Canadian Water Works Systems. . . .........S. Howard Gillett 
\ccounting Practices for Canadian Water Works Systems sig 
Guided Discussion—Problems in Water Purification. ...................Led by F. J. Veale 


° 
1417 ad 
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Montana Section—April 12-13, 1946 


Address of Welcome............. ......Mayor Barry O'Leg 
The Surplus Property Act and How It Works...............-. Son ms F. Fie! 

Retirement Plans for Municipal Employees. . ; . Lofg 

The Personnel Equation in ‘Wendel LaDy 
Round Table Discussion. . . ig Led by J. M. Schm 


Pacific Northwest Section—May 23-25, 1946 


Address of Welcome. . . Vayor Warren Gray 
Legal Liability; Wa ater ‘Dama ie > From L eaks and Broken M: iins . .. Eugene E. Mar 
Designing Transmission Pipelines for Long Life......... .....W. Chester Mor 
The Revised Drinking Water Standards of the U.S. Public Health Service... .. Ralph Porgd 


Round Table Discussion—Calking Joints With Cement in Lieu of Lead... .. 
Led by Ben Morrow and Hugh Fage 


Retirement and Pension for Municipal Water Works Emplovees............Herman Kehj 
Use of Higher Chlorine Application. ............. Kenneth H. _— and H. M. McCallist 


Round Table Discussions: 

Water Treatment and Filtration 
Led by Winston Berkley, W alter J “Moore and A. H. Labse 
Development of Water Supply at Head Works. 

Led by Robert Duff, aa Goodnight and George Sop 

Management and Accounting. ..................- Led 4 T. D. Foster and Deane Seeg 
Diversion of Water Bureau Funds to Other 

Led by G. B. Sc hunke and F, Ford Northrd 

Water Rates Outside of City Limits. 

Led by N. A. Gilman, B. G. Smith, W. P. ‘Hughes and C. V. Sign 


Licensing of Operators. . Led by Emil C. Jensen, Curtiss M. Everts Jr. and H. C. Clar 
Materials for Service Connections. ..Led by Hugh Fague, E. C. Biegel and Fred Bevingto 
Calgon for Corrosion Control a James E. Morn 
Cross-Connections (A motion picture) Emil Jenser 
Discussion. .....Led by Carl E. Green, S. J. Benedict, R. E. Koon and James E. Morris 


Southeastern Section—September 9-11, 1946 


Address of Welcome Mayor P. R. Nuger 
Response. . .. ..W. W. Pointe 
Practical Approach to Scale Corrosion in Portable Water Supplies. . . J. A. Holme 

Discussion... . Henry M. Mathes 
pH Measurement and Its Application to Water Treatment Field. . . _... Robert Barne 

Discussion. . . . A. T. Stor 
Industrial Water Supplv for Savannah, Ga.. R. R. Adam 
Informal Discussion of Balanced Municipal Fire Protection O. G. Carpente 
Chlorine Dioxide Use in Water Supply at Greenwood, S.C. F. W. Chapmar 


Forest Control on Watersheds. . o Charles R. Hurs! 
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Postwar Water Rates.............. 
Public Relations.............. ......Harry E. Jordan 
Installation of Cast-Iron Pipe... ...A Motion Picture 
Modern Distribution Shop Practices. T. E. P. Woodward 
Aluminum for Water Works Structures .. John M. Perryman 


Rocky Mountain Section—September 11-13, 1946 


Address of Welcome......... - State Health Officer of New Mexico 
My Experience in Europe.......... pase ...L. O. Williams 
Plants for Small Towns. . Clifford Morgan 
What State Board of Health Cun Do 1 to Aid Towns ......W. V. Leonard 
Operating Reports.............. ...Dana Kepner 
Tests for Small Plants........... ....Carroll Coberly 
Description of Santa Fe Plant. ; Plant Superintendent 
Round Table Discussion eee Warren Coplen and J. Preston Wilson 
Address of Welcome... . Gov. John J. Demsey 
Response. . . M. Leonard 
Water in War and Peace .. William A. Peters 
Photo-micrographs of Micro-organisms . George J. Turre 
Chlorine and Its Uses. .. ....Harry Faber 
General and Fundamental Aspects of Water Treatment Ashley G. Classen 
Clean Water (A motion picture) Charles T. Wright 
Observations of European Water Supplies L. O. Williams 
Water Works Accounting and Retirement Plan ..G. D. Morgan 
Round Table Discussion: 

Public Relations. . . C. A. Truman, D. D. Gross and D. P. Porter 

Water Filter Plant P roblems ..O. J. Ripple 


Western Pennsylvania Section—September 12-13, 1946 


Water Filtration at Midland, Pa. H. F. Holloway 
Discussion. . ..E. F. Twomey 
Municipal Authorities John D. Ray 
Discussion....... a E. E. Bankson 
Discussion... . . N. B. Jacobs 
Water Works Extensions E. J. Taylor 
Discussion. . . D. C. Morrow 
Discussion......... N. T. Veatch 
Chlorine Dioxide Treatment for Taste and Odor Control E. C. Goehring 
Discussion. . . . a Paul D. Simmons 
Sy mposium on Corrosiot ‘Control C. F. Trowbridge 
Protection Against Corrosion by Use of Hahdiienes and Chemical Balances F. N. Speller 
Protection by Use of Calgon Owen Rice 
Protection With Organic Coatings ..G. W. Seagren 
Electronics in Water Purification. . ..Fred E. Stuart 


Clean Waters (A motion picture)... . . C. Young 


V. Sign : 
C. Clar 
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Michigan Section—September 18-20, 1946 


Inactivation of Poliomyelitis Virus in Water by Chlorination.............. Serge G. Lensep 
Guided Discussion—Public Relations. Led by N. G. Damooge 
Guided Discussion—Chlorine Dioxide........................2.0005. Led by J. E. Cooper 


Guided Discussion—Certification Examinations for Operators—Why They Do Not Pass..., 
Led by Douglas Feben 


A Study of Water Rates in Small Towns in Michigan..................... P. H. Beauvais 
The Microtitration of Free Chlorine With Methyl Orange.................. Michael Taras 
Bromination of Swimming Pool Water........................00eeeeee T. L. VanderVelde 


Four States Section—September 26-28, 1946 


Panel Discussion—Chlorine in Water Treatment................... Led by Harry J. Krum 
Utilities Service for Veterans’ Emergency Housing Program............. Arthur E. Gorman 
Enlargement of the Water Supply System of Baltimore................... S. C. Blackburn 
Methods of Protection Against Leaks and Intrusions of Foreign Water in Deep Wells. ...... 
John C. Geyer 
Expansion of the Water System for District of Columbia and Environs. .. .Edwin A. Schmitt 
Philadelphia’s Water Works Improvements.......................000eee300 E. J. Taylor | 


New York Section—October 3-4, 1946 


The Retirement System—For State and Municipal Employees......... . Edwin B. Kenngott 
Simplified System of Accounting for Average Municipal Water Works...... Reeves Newsom 
Water Metere—Their Types and Uses......................0005:: Samuel F. Newkirk Jr. 
Round Table Discussion: 

Daily Operating Reports and Cost Data........................ Led by Frank D. Behan 


Functions of Ohio Water Resources Board.....................00--000e C. V. Youngquist 
Public Relations—A Betterment Program.........................cceeeeees A. A. Ulrich 
Financing City Main Extensions Beyond Corporation Limits............ W. W. Morehouse 
Lima Water Works Development Program....................0000.ceceeuues E. E. Smith 
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Broader Application of Cathodic Protection....................... William Van Arnum 
in the Purine Theater... G. A. Hall 
Activated Carbon Storage and Handling Problems.................. William Van Arnum 
Discussion of Certification of Plant Operators..................0..0.0.000- F. D. Stewart 
The Personnel Equation in Water Works........................0004.. Wendell R. LaDue 
Must Water Rates Increase With Living Costs?.......................... Frank C. Tolles 
Carrying Capacity of Cast-Iron Pipe... Thomas F. Wolfe 
Panel Discussion: 
How Do You Finance Trunk Mains and Local Extensions?............ D. D. Heffelfinger 
The Value of Standardization in the Distribution System................ G. J. VanDorp 
Minimum Pipe Sizes for Street Extensions—For Hydrant Leads and Why?. .George S. Irwin 
Determining Sizes of and Installing Service Connections...................... L. O. Porter 


Revenue Bonds vs. General Obligation Bonds for Water Works Financing. . William S. Evatt 


Southwest Section—October 14-17, 1946 


On-the-Job Training Under Public Law 679.................... 2.02. Ralph H. Settles 
Basic Principles of Sound Personnel Practices and Administration.............. R. N. Dyer 
The Selection, Placement, Training and Rating of Employees................ S. C. Casteel 
The Carrying Capacity of Cast-Iron Pipe........... Thomas F. Wolfe 
The Selection of Pumps and Their Characteristics. ...............00 0000-200 Asa E. Hunt 
Water Supply, Its Place in Fire Protection....................00.00 000: Hugh V. Keepers 
Some Basic Policies of the American Water Works Association. ........... Harry E. Jordan 
Ortho-tolidine Titration Procedure for Measuring Free Available Chlorine. ... . C. H. Connell 


Geology and Principal Ground Water Supplies in the Southwest Water Works Area. ....... 
Joe W. Lang, P. H. Jones, R. C. Baker and Stuart L. Schoff 


Method of Estimating Available Supplies of Ground Water.................. B. A. Barnes 
Experiences in Drilling and Maintaining Water Wells. ...... E. A. Vaubel and Sam L. Olsen 
Sanitary Construction and Protection of Wells.................. 0000220005 V. M. Ehlers 
An Engineer’s View of Well-Drilling Contracts. Rex Collins 


New England Section—October 17, 1946 


Accounting Practices in Municipal Water Works...................000.00005. N. T. Veatch 
Panel Discussion—Water Treatment in New England..................... Ellis A. Tarlton 
Panel Discussion—Public and Personnel Relations in Water Works Management........... 

Sidney S. Anthony 
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California Section—October 22-25, 1946 


Water Development Plans in California... Edward Hyatt 
State Highway Expansion and Its Effect on Public Utilities................ Fred J. Grumm 
Effect of Owens Lake Litigation on Water Appropriation in California. ........C. T. Waldo 
Geochemical Changes in Ground Water Carl Wilson 
The Treatment of Water for the Industrial Application of Atomic Energy....... I. Pearlman 
The Use of Chlorine Dioxide at Loren E, Blakeley 
The Role of Algae in the Corrosion of Open Steel Tanks.................. Henry C. Myers 
The Practical Cleaning and Rehabilitation of Wells........................ H. P. Wenrick 
Chlorination of Water Mains After Construction or Emergency Breaks... . . T. V. Ackerman 
Industrial Waste Disposal and Ground Water Resources.................... Byron E. Doll 
Reclaiming Wash Water From a Rapid Sand Filter Plant................. Blair I. Burnson 
Studies in the Measurement of Tuberculation as an Index of Corrosion and Anti-Corrosion 
The Economics of Electric Protection of Pipes..................02eeeeee: W. R. Schneider 
Booster Pumping on a Large Closed H. A. Knudsen 
Rights of Way Outside Cities—Fee Title vs. Easements. ..... I. E. Flaa and W. C. Renshaw 
Detection of Water Leaks in Pipe Systems. O. G. Goldman 
Development of a Program for Routine Testing of Water Meters............ G. L. Williams 
Yuma Water Supply—The Colorado River...................-.eeeeeeeee C. G. Eckstrom 
Power Tools and Equipment—Their Use and Care................. Dean M. Van Norman 
Round Table Discussion of Current Problems..................... Led by Lauren Grayson 
West Virginia Section—October 24-25, 1946 
An Automatic Chlorine Residual Analyser.................... D. V. Moses and S. C. Grey 
Your Water Department is What You Make It.................... Leonard N. Thompson 
The Bad Behavior of Water—on Certain Occasions......................4.. C. P. Hoover 
Round Table Discussion........... Led by W. S. Staub, H. Cable Cramer and H. K. Gidley 
Flood Control Program in Southern West Virginia......................./ A. Joseph Moors 
Improvement Program at Fairmont Filtration Plant...................... Edward Shroyer 
Destruction of Shinnston Water Supply by Coal Mining Operations.......... W. B. Stewart 
Kentucky-Tennessee Section—October 28-30, 1946 
Some Basic Policies of the American Water Works Association............ Harry E. Jordan 
The Use of Chlorine Dioxide for Water Treating Purposes............... J. D. MacMahon 
Break-Point Chlorination Process Progress. ...... Joe Chamberlain 
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H. M. Gerber, C. M. McCord, R. W. Williamson, Robert T. Coldiron, 


A. F. Porzelius and Max Bartlett 

Panel Discussion—General Water Works 

William H. Lovejoy, Clark J. Cramer, B. E. Payne and R. R. Harris 

Progress in Stream Pollution Control in Tennessee.......................... R. P. Farrell 

Pollution Control in Kentucky... R. R. Harris 

Panel Discussion—Stream Pollution as Related to Water Supplies........................ 

S. Leary Jones, R. R. Harris, F. W. Kittrell and W. J. Eldridge 

The Aims and Activities of the Federation of Sewage Works Associations... .. . W. H. Wisely 
Iowa Section—November 4-5, 1946 

Some Basic Policies of the American Water Works Association............ Harry E. Jordan 


Operation of the Individual Soft Water Service as Carried on by a Water Works Utility... . 
John W. Pray 
The 1946 Drinking Water Standards 
Will Increased Expenses Compel Water Utilities to Raise Rates? 


Should Substitutes Be Used in Water Main Construction? 
The Importance of Water Operation in Connection With Public Health... . . Walter Bierring 


Corrosion Control 
Maintenance of Elevated Tanks 
The Effects of Bombing on Public Health in Japan.......................... Paul Houser 
Round Table Discussion—Treatment of Water With Fluorine to Prevent Tooth Decay... .. 
Led by O. E. Hoffman 


New Jersey Section—November 7-9, 1946 
| General Discussion—Labor Relations........................ Directed by Boyd A. Bennett 
Report of the Section’s Water Supply Committee.........................-.. Clyde Potts 
Proposed Ramapo Addition to the Wanaque System......................... Frank Miller 
Cause of Rainfall Excesses and Deficiencies in New Jersey................. Merrill Bernard 


Directed Discussion—High Costs and Their Effect on Water Rates... Led by Charles J. Alfke 
Forest Management on the Pequannock Watershed of the City of Newark. . John M. Heilman 


Virginia Section—November 14-15, 1946 


Public Works Advance Planning Program of the Bureau of Community Facilities of the 


Experience With Standards for Water Services. ......... M. C. Smith 
Drinking Water and Sanitation for the American Forces in the Calcutta Area... .. D.C. Teal 
Practice Water Disteibation. ..... A. T. Lundberg 


| 
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Wisconsin Section—November 15-17, 1946 


How Are Your Relations—Public That Is?.......................00000. George E. Symons 
Private Insurance Company Employees’ Retirement Plan................ F. G. McNamara 
The Wisconsin State Employees’ Retirement Plan......................... T. M. McGuire 
Round Table Discussion—Salaries and Wages of Water Works Managers, Superintendents and / 
Experience With Surface Wash System at Milwaukee...................... H. C. Schmitt 
The Cost of Operating Water Treatment K. V. Hill 
Modern Practices in Water Harry A. Faber 
Frank Foley 
Economic Aspects of Water nee William Gallaher 
Round Table Discussion—Distribution Design and Construction. ... . . Led by R. E. Cannard 


North Carolina Section—November 18-20, 1946 


Address of Welcome.............. Mayor Graham H. Andrews and Lt. Gov. L. Y. Ballantine 
Twenty Years of Stream Flow Measurement.......................0-.005- E. D. Burchard 
Legal Responsivilities of Municipal Water Albert Coates 
Management—Round Table Discussion........................00205. Led by J. A. English 
Plant Operation—Round Table Discussion.......................... Led by R. W. Luther 
Utilization, One Industrial Viewpoint of Stream Pollution................. L. L. Hedgepeth 
System Maintenance—Round Table Discussion............................ C. W. Mengel 
Plant Operation—Round Table Discussion.........................0.00.- W. M. Franklin 


Cuban and Florida Sections—November 22-24, 1946 


Mayor Manuel Fernandez Supervielle 
Peculiarities in Water Works Problems in Tropical America............ Juan A. Cosculluela 
Water Supply Development in the Northern Republics of South America. .George C. Bunker 
Maximum Hourly Rate in Cuban Water Works Systems............... Jose Garcia Montes 
Waste Water Surveys and Common Sources of Water Losses................... E. D. Case 
Cleaning Water Mains in the Tropics and Semi-Tropics....................... J. A. Frank 


The following sections held meetings in affiliation with other sections and 
groups: Rocky Mountain Section and Rocky Mountain Sewage Works Asso- 
ciation, Western Pennsylvania Section and Western Division of the Pennsyl- 
vania Water Works Association, Michigan Section and Michigan Conference 
on Water Purification, Missouri Section and Missouri Water and Sewerage 
Conference, Cuban and Florida Sections, New Jersey Section and South Jersey 
Water Superintendents, North Carolina Section and North Carolina Sewage 
Works Association. 
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Dec. 1946 


1946 SECTION MEETINGS 


Section Membership at Time of, and Total Attendance at, 
Section Meetings—1942-1946 


142 


5 


1942 1943 1944 1945 1946 
SECTION 

Mem- /Attend-| Mem- |Attend-| Mem- |Attend-| Mem- | Attend-| Mem- | Attend- 

bership| ance jbership| ance |bership| ance |bership| ance |bership| ance 
Le eee 566 | 571 | 589 | 915 | 638 | 926 | 663 | 503 | 684 | 857 
MOUEO Se Sa ev 266 | 410 | 289 | 447 | 323 | 555 | 353 | 800 | 383 | 600 
94 | 108 | 111 105 138 | 157 134 | 120 | 146 
eee 229 | 345t| 278 | 359 | 324 | 325 | 336 | 202 | 343 | 172 
Ee 284 § 282 142 | 293 126 | 330 | 219 | 353 Tt 
Se 142 | 190 | 175 | 200 | 202 | 221 | 206 | 386 | 203 | 226 
| | | | | 67 | 106 
Kentucky-Tennessee ..| 111 Fe} 217 t 127 t 129 . 131 98 
ee es 122 t 126 | 215 | 135 | 205 | 150 | 152 | 181 | 230 
Minnesota........... 90 | 180 90 | 178 | 102 | 202 | 120 | 146 | 120 | 179 
Missouri Valley... .... 199 | S66 | 201 | 124 | 228 | | 294] 166 | 254] § 
IRR a. iis wee 42 71 46 71 53 82 57 43 59 78 
New England........ 144 Tt 146 t 154 t 161 tT 170 57 
New JerseyJ......... 211 184 | 261 135 | 266 | 119 | 291 91.| 305 | 250 
OW. WORN. 6 baw ed 486 | 200 | 509 | 194 | 510 bs 526 | 332 | 575 | 126 
North Carolina....... 138 | 192 | 160 | 202 | 155 Tt 156 | 272 | 162 | 237 
I cs Oe 182 | 146 | 205 | 122 | 255 | 261 | 267 ~ 332 % 
Pacific Northwest..... 176 | 201 | 205 | 184 | 222 | 242 | 228 Tt 229 = 
Rocky Mountain..... 83 86 84 | 122 91 128 94 90 | 103 84 
Southeastern. ........ 196 | 130 | 198 t 217 | 274 | 231 t 238 | 179 
Bomtnwest os sss os: 163 | 329 | 266 | 390 | 328 | 573 | 359 | 211 | 434 | 430 
ee eee 77 117 97 166 | 113 160 | 122 175 125 | 219 
West Virginia........ 69 | 113 65 130 75 117 76 * 80 : 
Western Pennsylvania.| 128 | 152 | 142 | 160 | 147 T 152 | 155 | 159 | 115 
eee 106 | 215 | 117 | 228 | 125 Tt 129 | 255 | 133 Ks 


* No record of attendance. 

t No regular meeting scheduled. 
44, 1946, and as of June 30, 1945. 

t Joint meeting with New Jersey Section. 


§ Regular meeting cancelled. Business meeting held at annual convention. 


|| Section not then organized. 
{| Only one meeting recorded here. 
** Joint meeting of Florida and Cuban Sections. 


Membership given as of dates of conventions for 1941- 
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Binding of the Year’s Journals 


Through the co-operation of the Library Binding Institute, an organ- 
ization of binderies which specializes in binding publications into volumes, 
arrangements have been made to give information and assistance to 
A.W.W.A. members who want to have their JouRNALS bound. This work 
may be done in accordance with standards of materials and construction 
required for durability, service and accessibility by college, reference and 
public libraries. The American Library Association and the Library Bind- 
ing Institute have co-operated in promulgating “Minimum Specifications 
for Class A Library Binding” based on research and production and per- 
formance experience. 

A committee of the American Library Association has certified re- 
sponsible and reliable library binderies which have proved able to meet these 
specifications. To obtain standard quality binding, simply request Class 
A binding at any certified bindery. In obtaining price quotations, state the 
three dimensions of the volume. 

Names and addresses of certified binderies in your area are available 
from the Library Binding Institute, 501 Fifth Avenue, New York 17, N. Y. 
Before sending copies to the bindery: 

1. Check for missing issues and check each issue for defects, missing 
pages, etc. Be sure to include the volume index. 

2. Tie the twelve issues together carefully so that nothing is crumpled 
or torn. 

3. Write out definite instructions giving your preferences on the fol- 
lowing points: 

a. Color of binding (one of the following standard colors should be 
selected : dark green, dark blue, black, brown or medium red). 
b. Whether the advertising sections and/or paper covers are to be 
bound into the volume. 
c. An exact copy of the text to be lettered in gold on the backbone. 
A common form is: 
Journal—1 ? in. from top Vol. 0(O—44 in. from bottom 
A.W.W.A.—2} in. from top 1900—33 in. from bottom 
d. If you have had JourNats bound before and want your set to 
match as closely as possible, send a previous volume as a sample. If 
you want an approximate match, send a “rubbing” of the lettering on a 
previous volume and indicate the color. 
If satisfactory arrangements cannot be made, or if there is any diffi- 
culty, advise the A.W.W.A. office and steps will be taken in co-operation 
with the Library Binding Institute to assure you proper service. 
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Table of Contents 


January 

Guides and Checks on Water Works Operation. By Louis R. Howson............... 1 
Advantages of Cement Linings for Cast-Iron Pipe. By Thomas F. Wolfe............ 11 
Baffling Sedimentation Basins. By R. W. Hayden... ... 16 
Keeping Filters Clean. By Walter A. Peirce and James W. Myers Jr................ 22 
Rehabilitation of Sandstone Wells. By J. B. 31 
Present Condition of the Ohio River. By Arthur R. Todd................0.0. 00205. 41 
Detecting Illegitimate Uses of Water. By William Stava.....................024.. 53 
Milestones in Taste and Odor Control. By W. A. Welch.................0......... 57 

Anaerobic Corrosion of Steel Pipe Due to Nitrate. By D. H. Caldwell and J. B. 
Industrial Requirements for Water. By Harry E. Jordan......................444. 65 
Reconditioning of the Rochester Conduit. By Lewis B. Smith...................... 69 
Practical Problems Involved in Employing Returned Servicemen. By John I. Hennessy 76 
Digest of the British Water Act of 1945. By Harry B. Shaw........ 2.0... .0...0005. 85 
Summit, New Jersey—Survival and Retirement Experience With Water Works Facilities 131 

February 

Chemical Equilibria in Water Treatment. By W. F. Langelier...............0..04.. 169 
Effect of Temperature on the pH of Natural Waters. By W. F. Langelier...... dipper 
Chemical Weed Conwrel. By-2. F. ... 186 
’ Public Relations in Water Works Management. By Max K.Jomes................. 203 

Conservation of Municipal Water Supplies in Air-Conditioning Systems. By N. C. 
Increasing the Sale of Revenue Water. By James W. Myers Jr... 215 
Putting a Small Filter Plant Back on Its Feet. By R. B. Parsonms.................. 223 
Water Supply Problems in Alberta, Canada. By D. B. Menzies.................... 227 
Training Plant Operators at Fort George G. Meade. By Albert M. Tawney.......... 234 
Checking the Distribution System.- By Harry Breimeister.................0...00.... 239 
Studies of the “‘Filto-Kleen” Device. By Harry E. Jordan......................... 244 


Jamaica, New York—Survival and Retirement Experience With Water Works Facilities 247 
Portland, Maine—Survival and Retirement Experience With Water Works Facilities... 255 
Philadelphia, Pennsylvania—Survival and Retirement Experience With Water Works 
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March 
Additions to Miami Water Supply System. By C. F. Wertz................00..000.. 326 
What Water Works Construction Will the Housing Program Require?............... 332 
The Chemical Engineers’ Approach to Industrial Waste Problems. By John E. Tarman 333 
Water and Electricity Do Mix. By Earl E. 342 
New Method for Cutting Cast-Iron Pipe. By Wendell R. LaDue................... 345 


Automatic Operation of a Small Filtration Plant. By E. IJ. Greenwald and H. E. Davis 348 
Fluorescence of Drinking Waters As Evidence of Sewage Pollution. By Ruth A. McLean 


371 
Report of the Committee on Water Works Practice...............0.....0000020000- 378 
Report of the Audit of Association Funds for the Year Ending December 31, 1945..... 386 


Tentative Standard Specifications for Field Welding of Steel Water Pipe Joints—7A.8-T 391 

St. Paul, Minnesota—Survival and Retirement Experience With Water Works Facilities 401 

Scranton, Pennsylvania—Survival and Retirement Experience With Water Works Fa- 


April 


Utility Employees’ Profit-Sharing Plan. By A. P. Kuranz......................... 451 
Municipal Water Works Organization in New York State. By E. J. Rowe and C. A. 
City Ordinance Against Cross-Connections. By H. H. Caswell..................... 460 
Cross-Connections and Back-Siphonage. By Andrew T. Dempster................... 465 
Inspection of Water Works Materials. By H. Arthur Price........................ 472 
Carvin’s Cove Water Supply Project for Roanoke, Va. -By Louis R. Howson......... 480 
A Wartime Capital Improvement. By W..S. Mahlie and Uel Stephens.............. 491 
A Study of Corrosion Control With Sodium Hexametaphosphate. By Peter E. Pallo.. 499 
Water Quality and Pollution Control in Western Pennsylvania. By C. H. Young..... 511 
New Developments in Water Rates. By Charles H. Capen Jr..... 525 
Chicago’s Sale of Water to Outside Municipalities. By William A. Weigel........... 531 
Water Problems in Saskatchewan. By J. G. Schaeffer... ee 537 
Tentative Standard Specifications for Cold Water Meters—Current Type—7M.2-T.... 541 


Tentative Standard Specifications for Cold Water Meters—Compound Type—7M.3-T 551 
West Palm Beach, Florida—Survival and Retirement Experience With Water Works 
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May 

Des Moines Pension and Retirement System. ...... 589 
Development of Water Supplies for Military Projects. By Rufus W. Puinam........ 595 
Restoring Manila’s Water System to Service. By Lloyd K. Clark................244. 608 
Okinawa—DDT and Water Treatment. By Alden E. Stilson.............6...+.+-- 625 
Sizing and Installation of Services. By George Roden. 637 

Distribution System Problems—Panel Discussion. By M. E. Driftmier, C. E. Schanze 

San Francisco, California—Survival and Retirement Experience With Water Works 

Springfield, Massachusetts—Survival and Retirement Experience With Water Works 

June 

Inconsistencies in Canadian Water Rate Structures. By William Storrie............. 693 
Control of Taste and Odor From Industrial Waste. By C. D. Adams............... 702 
Stream Pollution in Southwestern Pennsylvania. By L. S. Morgan................. 713 
Surface Water Supplies of Wisconsin. By O. J. Muegge...... 717 
Water Treatment Problems From the Public Health Viewpoint. By E. S. Hoyt...... 724 

Colorimetric Determination of Iron in Water With o-Phenanthroline. By D. H. Caldwell 
Plow of Water in Pipes. By Domald E. Stearns... 731 
Construction Costs and Water Rates. By Louis R. 739 
The Federal Housing Program. By Harry E. 750 
Coagulation With Ferric Sulfate. By J. B. Nickel... 755 
Recovering Well Capacity With Chlorine. By W. E. Huston. 761 
How to Prevent Breaks in Cast-Iron Pipe. By Thomas F. Wolfe..................4 765 
Preventing Sand and Sediment Deposits. By Oswald A. Gierlich...............04.+: 772 

Meter Reading, Billing and Commercial Practices Under Wartime Conditions. By 
Meter Maintenance and Repair. By Harold L. 779 
Distribution System Records. By Russell S. Banks... 783 
Accounting Practices for Canadian Municipalities. By S. Howard Gillett............. 786 
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July 
Reorganization of the Halifax Water System. By H. W. L. Doane.................. 799 
Recent Developments in Corrosion Control. By Sheppard T. Powell, H. E. Bacon and 
Planned Improvements for St. Louis. By Thomas J. Skinker and E. E. Easterday..... 826 
Metered Water Rate Structures. By G. B. 838 
The Missouri River Development Program. By Lewis A. Pick..................45. 859 
The Economic Uses of Our Inland Waterways. By E. B. Black.................... 868 
Utilization of Rivers in the Public Interest. By W. W. Horner..................... 878 
Responsibility for Industrial and Municipal Wastes. By Abel Wolman.............. 883 
Should Your City Have a Municipal Forest? By George A. Duthie.................. 888 
August 
Records for Personnel Work. By Philip B. Niles... ... 901 
Employee Training and Rating. By Stephen C. Casteel...............00000000 0005 903 
Developing Better Managers. By H. W. 907 
Employee Pension and Retirement Systems. By Dale L. Maffitt.................... 911 
Union Relations With Public Ownership. By Wendell R. LaDue.................... 914 
Union Relations With Private Ownership. By Van Horn Ely...................... 921 
A Scheduled Maintenance Program for Water Works. By H. O. Hartung and W. Victor 
Army Water Supply in World War II. By W. A. Hardenbergh..................... 952 
Enemy Water Supply Equipment. By C. W. 959 
Co-operative Sanitation in the Americas. By Harold B.Gotaas..................... 969 
Boiler Water Quality and Treatment. By Kenneth W. Brown..................... 973 
Bacterial Oxidation of Ammonia in Circulating Water. By J. C. Hill.............\Q% 980 
983 
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September 
New Materials and Equipment for Water Works. By Samuel B. Morris and L. L. Camy 993 
Problems for the Water Works Manufacturer. By Willard F. Rockwell.............. 999 
Failures of Domestic Hot Water Storage Tanks. By Charles P. Hoover.............. 1005 
Corrosion of Galvanized Hot Water Storage Tanks. By J. M. Bialosky............. 1012 
Federal Specifications—Water Works Materials... 1020 
German Methods of Heating Water for Domestic Use. By H. L. Anthony........... 1021 
Control of Cross-Connections. By L. E. 
Stop Those Nuisance Charges! By Earl E. Norman.....~...... 1031 
Stream Pollution Control in Indiana. By Ralph B. 1041 
Services of New State Health Department Branches. By L. E. Burney.............. 1046 
Taste and Odor Control With Chlorine Dioxide. By Robert J. Mounsey and Major C. 
Recording Residual Chlorine. By John R. Baylis, H. H. Gerstein and Kenneth E. 
Program Disc Regulation of Chlorine Feed. By Edwin W. Barbee.................. 1064 
The Inactivation of Partially Purified Poliomyelitis Virus in Water by Chlorination. 
By Serge G. Lensen, Morris Rhian and Max R. Stebbins.............06.0000000s 1069 
The Performance of Sedimentation Basins. By J. D. Walker....................... 1078 
War Housing Priorities: Regulations land: 2......... 1083 
Assistance in Obtaining Water Works Materials.............. 1084 
October 
A Program for the Committee on Watersheds—Committee Report. ................... 1099 
Practical Forestry. By B. Miner... . 1103 
Evaluation of Returns From Forest Lands. By Ralph C. Hawley................... 1105 
Forest Influences on Reservoir Watersheds. By E. N. Munms...................... 1111 
Developments in the Control of Erosion. By John S. Longwell..................... 1125 
Erosion Control on Watershed Lands. By Carl B. Brown..................00.0400. 1127 
Public Use of Reservoir Lands and Waters. By Lewis S. Finch..................4.. 1138 
An Improvised Curb Box. By Wenddl R. LaDue.. 1144 
The Micro-Titration of Free Chlorine With Methyl Orange. By Michael Taras...... 1146 
Characteristic Deficiencies of Water Distribution Systems. By R. G. Kincaid and R. E. 
Iron Salts as Coagulants. By J. E. Kerslake, H. C. Schmitt and N. A. Thomas....... 1161 
Poundation Treatment... By £. A. Schasidt Jr... ... 1170 
Chemical Warfare and Water Supplies. By Joseph M. Sanchis..............0...044. 1179 
Purchase and Maintenance of Deep-Well Pumps. By L. J. Alexander............... 1197 
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November 


The Sanitary Engineer Looks Forward. By Abel Wolman...................00004, 


Comparison of Formulas for Pipe Flow. By Julian Hinds.................60.0005, 
Procedure for Flow Tests of Pipelines. By Wayne W. Wyckoff..................... 1099@j 
Vertical Water Velocity in Deep Wells. By Claud R. Erickson..................... 106@ 
Municipal Water Works Organization—Committee Report. ..... 1273) 
Control of Oil Lines in Watershed Areas. By Daniel N. Fischel.................... 1285 
Water Supply Practice in Germany. By Arthur E. 
The Mode of Action of Chlorine. By D. E. Green and P. K. Stumpf................ 1301) 
A Note on an Enzymatic Method of Estimating Chlorine. By P. K. Stumpf and D. E. 


Ground Water Conditions at Charleston, W.Va. By Russell M. Jeffords and R. L. Nace 1308 


December 


Aluminum for Water Works Structures. By John M, Perryman................46... 1327 
Electronic Pipe Finding and Leak Locating. By Curt R. Fisher.............0.0004. 1330 
The Disinfection of Water Mains. By Austin N. Heller... 133§ 
Water Rate Studies in a Small Town. By P. H. 1342) 
Joint Administration and Collection of Water and Sewer Accounts—Panel Discussion. 
By Leonard N. Thompson, Hal F. Smith, A. E. Berry and W. F. Tempest..>...... 1347 
Municipal Authorities in Pennsylvania. By John D. 1356; 
Fundamental Treatment Problems in the Southwest. By Ashley G. Classen.......... 1367} 
Relation of Geology to Ground Water in Michigan. By Norman Billings............ 1373) 
Water Purification and Corrosion Control. By C. E. Trowbridge.................... 1380} 
Indiana Retirement Fund for Public Employees. By Ross Teckemeyer............... 1383 
The Water Works Annual Report. By Melvin P. Hatcher..................0.00..44. 1385 | 
Safety—An Operating Problem. By Harold F. 1387 
Graphitic Corrosion of Cast Iron. By Laurie M. Leedom................00 000000005 1392) 
Federal Communications Commission—Rules Governing Stations in the Utility Radio 
Papers Scheduled at 1946 Section Meetings........... 1416) 
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Subject Index 


A 


Accident prevention; program for, 1387 
Accounting records; standardization of, in 
Windsor, Ont., 786 
Accounts; joint water and sewer; collection 
of, 1347 
© Acid; use of, in recovery of well capacity, 761 
Acid wastes; control of tastes and odors from, 
704 
drainage of, from bituminous coal mines in 
southwestern Pennsylvania, 715 
Administration; electric and water utility; 
under same management, 342 
sewer and water utility; under same man- 
agement, 1347 
Air-conditioning systems; conservation of 
municipal water supplies in, 206 
Alberta, Can.; water supply problems in, 227 
Algae; control of, as by-product of chlorina- 
tion of industrial wastes, 705 
Alum; coagulation with, compared to iron 
salts, 758, 1161 
Aluminum; use of, in water works structures, 
1327 
Aluminum sulfate; see Alum 
American Water Works Association; audit 
of funds for 1945, report of, 386 
Board of Directors; resolution on U. S. 
Public Health Service drinking water 
standards, 361 
committee reports; meters, 853 
municipal water works organization, 1273 
pension and retirement plans; erratum 
on 1945 report, 30 
publication, 376 
survival and retirement, 131, 247, 255, 
277, 401, 422, 562, 647, 662 
watershed protection and maintenance, 
1099 (also 1103, 1105, 1111, 1125, 
1127, 1138) 
water works practice, 378 
section meetings—1946; report of, 1416 
specifications; tentative; for compound 
type cold water meters, 551 
for current type cold water meters, 541 
for field welding of steel water pipe 
joints, 391 
Ammonia; bacterial oxidation of, 980 
# Ann Arbor, Mich.; survey and ordinance on 
cross-connections in, 460 


Annual reports; functions, distribution and 
improvement of, 1385 

Aquifers; recharge of, 1377 

Arbitration; role of, in collective bargaining, 
921 

Arkansas River Valley; development program 
for, 875, 879 

Asphalt; grouting with, 1175 


Bacteria; control of, as by-product of chlo- 
rination of industrial wastes, 705 
control of, by sterilization of mains, 1330 
oxidation of ammonia by, 980 
Base exchange; see Softening 
Basins; sedimentation; design and perform- 
ance of, 1078 
Billing; economies in, 775 
Boilers; domestic water; failure of, 1005, 1012, 
1017 
German types of, 1021 
quality and treatment of water for, 973 
Bonds; revenue; financing of municipal 
authorities with, 1356 
British Water Act of 1945; digest of, 85 


Cc 


Calcium salts; effects and removal of, in 
Southwestern waters, 1369 
Calgon; see Hexametaphosphate, sodium 
Caliper; well; diameter of wells determined 
by, 1263 
Calking material; importance of, in steriliza- 
tion of mains, 1330 
Capacity; estimation of need for, in military 
water supply projects, 598 
inadequate; effects of, on distribution 
system, 1151 
increased; measures taken for; 
Worth, Tex., 491 
increased; predicted at Roanoke, Va., 482 
pipeline; decision on, 487 
well; recovery of, using chlorine and acid, 
761 
Capital; growth of, in water works, 744 
Carvin’s Cove; water supply from, for Ro- 
anoke, Va., 480 
Cast iron; characteristics and graphitic cor- 
rosion of, 1392 
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Cast-iron pipe; see Pipe 


Cathodic protection; effectiveness of, for hot 


water tanks, 1006 
Caustic embrittlement; causes of, 975 
Cement; grouting with, 1171 
inspection of, 478 
Charges; minimum; justification for, 839, 844, 
851 
nuisance; elimination of, 1031 
ready-to-serve; justification for, 838, 844, 
851 
Chemical equilibria; application of, to water 
treatment, 169 
Chemical warfare; German countermeasures 
in, 963 
Chemical warfare agents; effects of, on water 
supplies, 1179 
Chicago, IIl.; sale of water by, to outlying 
municipalities, 531 
Chloramines; action of, compared to chlorine, 
1305 
Chlorination; see also Chlorine; Sterilization 
free residual; accompanying ferric sulfate 
coagulation, 759 
cost of, 702 
in control of industrial waste problems, 
702, 710 
in maintaining sterility of mains, 1330 
inactivation of poliomyelitis virus by, 1069 
Chlorine; see also Chlorination 
application of, regulated by program disc, 
1064 
estimation; enzymatic method for, 1306 
microtitration of, using methyl orange, 
1146 
mode of bactericidal action of, 1301 
residual; continuous recording of, 1057 
use of, in recovery of well capacity, 761 
Chlorine dioxide; taste and odor control by, 
1051 
Civil service; effects of, upon collective bar- 
gaining, 916 
Coagulation; comparison of, by alum and 
iron salts, 1161 
iron salts used for, 755 
Coal mining; bituminous; effect of drainage 
from, on southwestern Pennsylvania 
stream pollution, 715 
Coatings; plastic; new developments in, 995 
Collective bargaining; use of, with arbitra- 
tion, 921 
Color; control of, from industrial wastes, 702 
reduction of, by ferric sulfate coagulation, 
760 
Colorimeter; use of, in determination of iron 
with o-phenanthroline, 727 
Conduits; reconditioning of, at Rochester, 
N. Y., 69 
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Conservation; see also Forestation 
soil and forest resources; history of, and 
lumbering, 1103 
water supply; in air-conditioning systems, 
206 


co-operation of consumers in, 491 
Construction; approval of, required by Ohio 
Dept. of Health, 725 
Arkansas River Valley; program for, 875, 
879 
federal housing program of, and effect upon 
water works, 750 
Ft. Worth, Tex.; of elevated storage and 
supply mains, 491 
Halifax, N.S.; and system reorganization, 
799 
Miami, Fla.; of softening plant and dis- 
tribution system, 326 
military; see also Military water supplies 
Missouri River Valley; program for, 859, 
872, 879 
postwar planning for and cost of, 739 
procedure for, by municipal authorities, 
1356 
requirements of, for Wyatt housing pro- 
gram, 332, 341 
Roanoke, Va.; of reservoirs, filter plant, 
and other additions, 488 
St. Louis; of purification plant and system 
improvements, 826 
Saskatchewan, Can.; 
supplies, 537 
use of aluminum in, 1327 
Consumers; co-operation of, in 
water consumption, 491 
Consumption; necessity for production to 
balance, 1001 
water; consumer co-operation in reduction 


plans for water 


reducing 


of, 491 
forecast of, based on population trends, 
480, 492 
Contracts; construction; for water works 


additions at Roanoke, Va., 489 
control of oil lines in watersheds by, 1287 
water sales to outlying municipalities, 534 
Corrosion; anaerobic; presence of nitrate in 
water as cause of, 61 
carbon dioxide; in deep-well pumps, 1208 
characteristics of, in boilers, 974 
control of, in boilers, 975 
in deep-well pumps, 1199, 1209 
through cold water de-aeration, 815 
through pH adjustment, 1381 
using sodium hexametaphosphate, 499 
with calcium carbonate scale, 808 
effects of, in deep-well pumps, 1199, 1207 
on hot water tanks, 1005, 1012, 1017 
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graphitic; occurrence of, in cast iron, 1392 
limited extent of, in failures of cast-iron 
pipe, 768, 858 
mechanism of, 1012 
problems with; in Alberta, Can., 232 
Costs; comparison of, for free residual chlo- 
rination and previous methods, 707 
construction; relation of, to water rates, 
739 
installation of services, 638 
relation of, to wages and inflation, 999 
Cross-connections; control of, by company 
regulations, 1026 
parable on, 465 
survey and ordinance on, in Ann Arbor, 
Mich., 460 
Court decisions; see also Legislation 
regarding employer-employee relationships 
under public ownership, 916 
Curb box; improvisation of, 1144 


D 


Dams; foundation treatment for, 1170 

DDT; military water treatment and use of, on 
Okinawa, 629 

De-aeration; cold water; use and methods of, 
to control corrosion, 815 


effectiveness of, in protecting hot water 


tanks, 1010 
Deep-well pumps; selection, maintenance and 
specifications for, 1197 
Deep wells; aquifers supplying, at Charleston, 
W. Va., 1309 
prevention of sanding and sedimentation 
in, 772 
sandstone; rehabilitation of, 31, 37, 38 
vertical water velocity in, 1263 
Deflation; beneficial; technological improve- 
ments resulting in, 1002 
Des Moines, Iowa; pension and retirement 
system in, 589 
Disease; water-borne; extent of, in Wisconsin, 
721 
Disinfection; see Chlorination; Sterilization 
Distribution system; operation and mainte- 
nance of, 7 
records of, 783 
Distribution systems; deficiencies of, 1151 
German; bombing, repair and condition 
of, 1298 
inspections of, to determine water and 
pressure losses, 239 
problems of; panel discussion, 643 
Drought; control of, in Missouri 
Valley, 862 


River 
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INDEX 


E 


Economics; see Deflation; Financing; In- 
flation; Costs 
Education; relation of, to progress in sani- 
tation, 1224 
Electro-chemical couples; influence of, upon 
hot water tank failures, 1009, 1015, 1019 
Electronic devices; continuous recording of 
chlorine by, 1057 
new developments in, to determine stresses, 
998 
pipe finding and leak locating by, 1337 
Employee relations; see Personnel relations 
Employees, see also Profit-sharing 
supervisory; training and development 
of, 907 
training and rating of, 901 
Engineer; sanitary; future of, 1219 
Engineers; Chief of, use of manual in military 
water supply projects, 598 
Enzymes; effect of chlorine upon, 1301 
estimation of chlorine with, 1306 
Equations; see Formulas 
Equipment; maintenance of, scheduled pro- 
gram for, 934 
Erosion; control of, on watersheds and water- 
ways, 1099, 1109, 1112, 1125, 1127 
Expansion; necessity for, in water works, 743 
Expenses; increases in, of water works opera- 
tions, 746 
Extensions; see Construction 


F 


FCC; rules of, governing stations in the 
Utility Radio Service, 1398 
Ferric chloride; use of, for coagulation, 756, 
1162 
Ferric sulfate; use of, for coagulation, 755, 
1162 
Ferrous sulfate; use of, for coagulation, 755, 
1162 
Filter plant; rehabilitation of , 223 
Roanoke, Va.; selection of site for, 486 
Filters; see also Filtration 
automatic operation of, 348 
construction and maintenance of, 22 
“Filto-Kleen” device; studies of, 244 
Filtration; see also Filters 
German practice in, 1293 
Financing; government; for planning postwar 
public construction, 222 
municipal authority; revenue bonds for, 
1356 
New York State; of municipal water works 
systems, 456 
relation of, to progress in sanitation, 1223 
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Fire protection; charges for, Canadian incon- 
sistencies in, 695 

Fittings; inspection of, 472, 478 

Flat rates; Canadian inconsistencies in, 694 

Flood; control of, in river valleys, 859, 872, 
875, 878 

Flow; pipe; study of formulas for, 1226 

rate of, in relation to corrosion, 499 

Flow distribution studies; procedure and 
nomographs for, 733 

Flow tests; hydrant; use of, in determining 
condition of mains, 731 

Fluorescence; as evidence of pollution in 
drinking water, 355 

Foaming; causes of, in boilers, 974 

Forestation; practice of, on watersheds, 888, 
1099, 1103, 1111, 1125 

Forestry; see Forestation 

Formulas; pipe flow; history and comparison 
of, 1226 

Ft. Meade, Md.; methods used in training of 
operators at, 234 

Ft. Worth, Tex.; construction of elevated 
storage and supply mains at, 491 

Foundations; treatment of, 1170 

Fuels; German; for heating water, 1021 


G 


Galleries; infiltration; use of, in Germany, 
1291 
Galvanic couples; influence of, upon hot 
water tank failures, 1009, 1015, 1019 
Galvanizing; effectiveness of, in protecting 
hot water tanks, 1006, 1014, 1017 
Gas; poison; see Chemical warfare agents 
Geological formations; ground water in, at 
Charleston, W. Va., 1309 
Geology; relation of, to ground water, 1373 
Germany; military water supply methods 
used by, 959 
types of domestic water heaters used in, 
1021 
water supply practices in, 1289 
Glaciers; geological significance of, in Michi- 
gan, 1375 
Government; see also Legislation 
Government; role of, in national economy, 
1002 
Graphitic corrosion; occurrence of, in cast 
iron, 1392 
Ground water; see also Supplies; safeguarding 
of 
characteristics of, at Charleston, W. Va., 
1309 
relation of, to geology, 1373 
use and characteristics of, in Germany, 1290 
Grouting; foundation treatment by, 1170 
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H 


Halifax, N.S.; reorganization of water system 
of, 799 

Hard water; prevalence and softening of, in 
the Southwest, 1368 

Hardness; carbonate; feasibility of increasing, 
to protect hot water tanks, 1010, 1017 

Head loss; computation of, in distribution 
system studies, 732 

Health; Dept. of; Indiana; services offered by 
new branches of, 1046 ; 

Heaters; domestic water; German types of, 
1021 

Hexametaphosphate; sodium; effectiveness of, 
in protecting hot water tanks, 1018 

Housing; federal program for; and effect 
upon water works, 750 

Housing program; construction for, 332 

Hydrant flow tests; use of, in determining 
conditions of mains, 731 

Hydrants; inspection of, 478 

records of, 785 

Hydraulics; application of, in nomographs 
for determining flow in pipes, 734 

Hydroelectric power; federal development of, 
879 


I 


Improvements; see Construction 
Index; construction cost, 739 
Index; Langelier saturation; use of, to deter- 


mine corrosiveness of water, 809 
Indiana; Dept. of Health of; services offered 
by new branches of, 1046 
Industry; water requirements of, 65 
Infiltration galleries; use of, in Germany, 
1291 | 
Inflation; relation of, to wages and costs, 999 
Innovations; description of, in water works 
materials, 993 
Insects; see DDT 
Inspection; charges for, of services, 1033 | 


procedure for; of materials, 472 
type of personnel required for, 478 
Installation; procedure for, and sizing of 
services, 637 
Insurance; group; systems of, 913 
Insurance carriers; assistance of, in reducing 
accidents, 1387 
Intakes; lake and river; requisites for the 
construction of, 315 
Inventories; construction limited by, 753 
Iodine; mode of bactericidal action of, 1304 
Iron; colorimetric determination of, with 
o-phenanthroline, 727 
Iron salts; use of, for coagulation, 1161 
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J 


Jamaica, N.Y.; survival and retirement 
experience committee report on, 247 
Japan; military water supply of, 965 
primitive water systems in Okinawa, 635 


K 


Kalamazoo, Mich.; utilities administration 
in, 342 


Labor; see Unions; Employees; Personnel 
Laboratory devices; new developments in, 
to determine stresses, 998 
Langelier saturation index; use of, to deter- 
mine corrosiveness of water, 809 
Law; see Legislation 
Leak locating; electronic device for, 1337 
Leakage; see Waste 
Legislation; see also Court decisions 
Ann Arbor, Mich.; ordinance on cross- 
connections, 460 
British Water Act of 1945, digest of, 85 
federal, FCC rules governing stations in 
the Utility Radio Service, 1398 
Flood Control Act of 1944, authorizing 
river valley development, 859, 872, 
875, 878 
housing construction, 750 
treatment of industrial and municipal 
wastes, 884 
Illinois; regulating sale of water to out- 
lying municipalities, 531 
Indiana; stream pollution, 1041 
retirement plan for public employees, 
1383 
Iowa; pension and retirement, 589 
municipal; for water works organization, 
1279 
New York State; municipal water works 
systems, 455 
Pennsylvania; Municipalities Authorities 
Act, 1356, 1359, 1363 
pension and retirement, 589, 911, 1383 
Virginia; strikes by government employees, 
919 
Lime-soda; see Softening 
Lining; cement; advantages of, for cast-iron 
pipe, 11 
effectiveness of, in protecting hot water 
tanks, 1006 
resinous; effectiveness of, in protecting hot 
water tanks, 1006 
Location; selection of, in military water sup- 
ply projects, 596 
Loss of head; computation of, in distribution 
system studies, 732 
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Lumber; inspection of, 477 

Lumbering; see also Forestation 
desirability of, on watersheds, 1104 
history of, and conservation, 1103 
returns from, on watersheds, 1104, 1105 


Magnesium salts; effects and removal of, in 
Southwestern waters, 1367 
Mains; see also Distribution systems; Pipe 
cleaning of, 45 
German; bombing, repair and condition of, 
1297 
Maintenance; deep-well pump, 1203 
preventive; scheduled program for, 930 
Management; need for improvement in, 1273 
Managers; training and development of, 907 
Manila, P.I.; restoration of water system in, 
608 
Manometers; description and use of, 1255 
Materials; water works; innovations in, 993 
Measurement; see Tests 
Meter; vertical current; recording deep-well 
flow by, 1263 
Meter specifications; committee report on, 
853 
Metered rates; see Rates 
Metering; water; determination of sewer 
rates by, 1347 
Meters; billing and collection on, 5 
charges for rent or repair of, 1032, 1036, 
1039 
water; compound 
specifications for, 551 
current type; tentative specifications for, 
541 
maintenance and repair of, 779 
reading and selection of, 4 
economies in, 776 
repair of, 6, 779 
survey of condition and repair of, 779 
testing of, as a check on under-registration, 
6, 9, 781 
velocity; use of, in flow tests, 1254 
Venturi; possible use of, in flow tests, 1254 
Methyl! orange; use of, in microtitration of 
chlorine, 1146 
Miami, Fla.; additions to water supply sys- 
tem of, 326 
Military water supplies; development of, 595 
German, 959 
Japanese, 965 
restoration of Manila’s water system, 608 
softening and control of corrosion in, 823 
treatment of; on Okinawa, 625 
U.S.; World War II practices, 952 


cold type; tentative 
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Missouri River Valley; development program 
for, 859, 872, 879 

Municipal authorities; functioning of, in 
Pennsylvania, 1356 

Municipal services; charges for, 695 

Municipal water works; organization and 
improvement of, 1273 


N 


Navigation; river; federal promotion of, 868, 
879 

New York State; legislation governing 
municipal water works systems in, 455 

Nomographs; use of, for determining flow in 
pipes, 734 


O 


Odor; see Tastes and Odors 

Ohio River; pollution in, 41 

Oil lines; control of, in watersheds, 1285 

Okinawa; DDT and military water treat- 
ment in, 625 

o-phenanthroline; colorimetric determination 
of iron with, 727 

Organization; methods of; in New York 
State municipal water works systems, 
455 

Oxidation; elimination of industrial waste 
products by, 710 


P 


Pennsylvania, southwestern; extent of stream 
pollution in, 713 
western; control and extent of stream pol- 
lution in, 511 
Pension and retirement system; Des Moines, 
Iowa, 589 
erratum on 1945 committee report, 30 
establishment of, 911, 1383 
Personnel; see also Profit-sharing; Unions 
Des Moines, Iowa; pension and retirement 
system for, 589 
Indiana retirement plan for, 1383 
methods used in training of, at Fort George 
G. Meade, Md., 234 
pension and retirement systems for, 911 
program to improve safety of, 1387 
requirements for; to inspect water works 
materials, 478 
supervisory; training and development of, 
907 
training and rating of, 903 
Personnel records; uses of, 901 
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Personnel relations; betterment of, at Halli. 
fax, N.S., 805 
betterment of, through pension, retirement 
and group insurance programs, 91] 
pH; adjustment of, when accompanying 
ferric sulfate coagulation, 759 
influence of, upon hot water tank failures, 
1014, 1019 


Philadelphia, Pa.; survival and retirement | 


experience committee report on, 277 
Piezometer; description and use of, 1255 
Pipe; cast-iron; advantages of cement linings 

for, 11 

frequency, causes and prevention of breaks 
in, 765, 858 
new method of cutting, 345 
inspection of, 472 
steel; anaerobic corrosion of, due to pres- 
ence of nitrate in water, 61 
Pipe finding; electronic device for, 1337 
Pipe flow; study of formulas for, 1226 
Pipelines; oil; control of, in watersheds, 1285 
Placement; employee; and selection of, 903 
Plastics; new developments in, for water 

works, 995 
Plumbing; see Cross-connections 
Poison gas; see Chemical warfare agents 
Pollution; see also Wastes 

chemical warfare agent, effects of, 1179 

control and extent of, in western Pennsyl- 
vania, 511 

determined by fluorescence, 355 

Indiana; legal control of, 1041 

Ohio River; present status of, 41 

oil; control of, in watersheds, 1285 

types and extent of, in southwestern Penn- 

sylvania streams, 713 
Polyphosphates; see also Sodium hexameta- 

phosphate 

effectiveness of, in protecting hot water 
tanks, 1007, 1018 
Population growth; relation to water demand; 

at Roanoke, Va., 480 
Portland, Me.; survival and retirement ex- 

perience committee report on, 255 
Postwar planning; additional federal funds 

for, 222 

backlog of, in water works construction, 
740 
Power; hydroelectric; federal development of, 

879 
Pressure; reduction of, to increase Ft. Worth, 

Tex., system efficiency, 497 

residual; measurement of, in distribution 
system studies, 732 

variations of, as cause of distribution sy 
tem deficiencies, 1156 
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Pressure losses; inspecting distribution sys- 
tem for elimination of, 242 

Preventive maintenance; scheduled program 
for, 930 

) Price levels, construction; postwar, 740 


8 | Priming; causes of, in boilers, 974 


Production; necessity for consumption to 
balance, 1001 

Profit-sharing; municipal utility employees’ 
plan for, 451 

Public relations; annual reports as a medium 
of, 1385 

| development of sound policy of, 203 


improvements in, at Halifax, N.S., 806 
| effected by changes in office routines, 
775 
promotion of, through recreational use of 
watersheds, 1141 
Publication; report of committee on, 376 
Pumps; deep-well; selection, maintenance 


and specifications for, 1197 


inspection and maintenance of, 2, 9 
Purchasing power; dollar value in, for con- 
struction, 743 


Q 


Quality; analyses of, for Wisconsin surface 
water supplies, 720 
range of, in German supplies, 1296 
relation of, to land and forest use, 1099, 
1103, 1109, 1121, 1128, 1140 
in Cedar River watershed, 15 
in Green River watershed, 21 


| R 

_ Radio; see also Electronic devices 

| FCC rules governing stations in the Util- 

ity Radio Service, 1398 

Rates; see also Charges 
British practice in determining, 129 
Canadian inconsistencies in, 693 


| for outlying municipalities, 534 


increases in, and inadequacy of, 745 

need for revision of, 525 

standardization of, in Windsor, Ont., 786 

study of, in a small town, 1342 

use of sliding scales in, 838, 845, 851 
Records; personnel, uses of, 901 
Re-employment of servicemen; 

problems involved in, 76 


practical 


Remote and supervisory control; new ap- 
plications of, to water works, 996 


Rent; meter, 1033, 1036 

Repairs; charges for, 1032, 1036, 1039 
Reports; annual; functions, distribution and 
improvement of, 1385 
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Reservoirs; construction of, in Germany, 1297 
control of siltation in, through forestation, 
1118, 1125, 1127 
design and construction of, at Roanoke, 
Va., 488 
effects of inadequate storage conditions 
in, 1153 
Ft. Worth, Tex.; capacity increased by, 491 
foundation treatment for, 1170 
Residual pressure; measurement of, in dis- 
tribution system studies, 732 
Retirement; see also Pension and retirement 
Indiana public employees; plan for, 1383 
Revenue; utility; locating wastes to increase, 
215 
Revenues, water; increases in, and inade- 
quacy of, 745 
River valley development, 859, 872, 875, 878 
Roanoke, Va.; Carvin’s Cove water supply 
project and construction for, 480 


Safety; program for, 1387 
St. Louis; construction of plant and system 
improvements in, 826 
St. Paul, Minn.; survival and retirement 
experience committee report on, 401 
Salt water; see also Sodium chloride 
aquifers containing, in Michigan, 1373 
Sanding; prevention of, in wells, 773 
Sanitary engineer; future of, 1219 
Sanitary engineering division; functions of, 
in Ohio Dept. of Health, 724 
Sanitation; co-operative program for, in the 
Americas, 969 
world progress in, 1219 
Saskatchewan, Can.; water supply limita- 
tions of, 537 
Saturation index; Langelier; use of, to deter- 
mine corrosiveness of water, 809 
Scale; formation of, in boilers, 973 
Scranton, Pa.; survival and retirement ex- 
perience committee report on, 422 
Sedimentation; design and performance of 
basins used for, 1078 
prevention of, in wells, 772 
Sedimentation basins; baffling of, problems 
encountered in, 16, 18 ‘ 
Services, water; required by federal housing 
program, 752 
Settling time; amount of, required by Ohio 
Dept. of Health, 725 
Sewage; see also Wastes, Pollution 
municipal; control of, by legislation, 884 
effect of, on southwestern Pennsylvania 
stream pollution, 714 
progress in treatment of, in the Americas, 
971 
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Sewer accounts; joint administration of, and 
water, 1347 
Silicate; sodium; feasibility of treatment with, 
to protect hot water tanks, 1010 
Silicones; uses of, in water works, 996 
Silting; reservoir; control of, through foresta- 
tion and conservation, 1101, 1109, 1118, 
1125, 1127 
Sizing; determination of, and installation of 
services, 637 
Sodium chloride; see also Salt water 
prevalence and removal of, from South- 
western waters, 1368 
Sodium hexametaphosphate; use of, in cor- 
rosion control, 499 
Softening; lime; chemical equilibria involved 
in process of, 169 
methods of, useful to small Southwestern 
plants, 1370 
municipal, erratum on 1945 paper about, 
490 
use of, to improve boiler water quality, 975 
Softening plant; enlargement of, at Miami, 
Fla., 326 
Soil; conservation of, through forestation, 
1099, 1112, 1125, 1127 
Solids; dissolved; prevalence and removal of, 
from Southwestern waters, 1368 
Specifications; A.W.W.A.; tentative; for 
compound type cold water meters, 551 
for current type cold water meters, 541 
for field welding of steel water pipe 
joints, 391 
Federal; water works materials; instruc- 
tions for obtaining, 1020 
Southern California Water Co.; for deep- 
well pumps, 1206 
Standard Methods for the Examination o 
Water and Sewage, erratum on 1945 paper 
recommending changes for ninth edition 
of, 48 
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NEWS OF THE FIELD 


Water works men must move quickly if they expect to use radio 
under the new FCC rules. The electric and gas utilities are losing no 
time, the allocations available are few and latecomers will find themselves 
out in the cold. 

Elsewhere in this issue of the JouRNAL will be found a digest of the 
new rules relating to the use of radio in the operation of a public water 
supply system. For more than two years, representatives of your Asso- 
ciation have participated in the committee work and hearings related to 
the rules. The conditions under which a water system may improve its 
service through radio communication have been fully described. 

The next step is up to you Mr. Water Works Executive. 

In the writer’s opinion, no water works system serving 10,000 or 
more persons can properly refuse to provide its employees with some form 
of radio or semi-radio communication. It will make it possible for emer- 
gency maintenance crews to do their work more promptly and effectively. 
It will clearly reduce the damage which might result from a broken main, 
a power failure, a traffic accident or a natural catastrophe. 

Among the water departments already using radio are those of : Akron, 
Ohio; Los Angeles, Calif.; Long Beach, Calif.; Springfield, Ill.; Buffalo, 
N.Y.; Toledo, Ohio; Knoxville, Tenn.; Everett, Wash.; and Seattle, 
Wash. There are others, no doubt, whose use of radio has not come to 
the attention of this office. 

Several water departments avail themselves of the police or other 
city-operated radio facilities. Continued dependence upon police radio is 
questionable and should be carefully reviewed in the light of the new 
FCC rules. 

The American Telephone & Telegraph Co. is now offering “Mobile 
Telephone Service” upon a rental basis. The St. Louis County Water 
Co. has just installed this system. It has many virtues. It is cheaper 
than the complete radio installation. It does not make the water depart- 
ment free from some wire connections and it leaves the water department, 
in an emergency, dependent upon telephone personnel. 

Water department executives must review the entire matter carefully 
and act quickly if they wish to apply for a radio wave-length assignment. 
The other utilities are moving fast and there will be no allocations left 
after the next few months. 


(Continued on page 2) 
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(Continued from page 1) 


Election day’s landslides and leit-motifs claimed national head- 
lines for many days, but little was said of the public utility issues brought 
before the voters on November 5. It is now a matter of local record that 
a number of the bond issues for public improvements were voted down in 
favor of funds for veterans’ bonus and housing loans, but water and sewage 
works measures on the whole fared well. 

In Alameda County, Calif., two bond issues involving $35,500,000 ad- 
ditional funds for the East Bay Municipal Utility Dist. were approved— 
one for sewage disposal facilities, the other for aqueduct construction. 

At Wichita, Kan., voters rejected six bond issues for city improve- 
ments totaling $3,940,200, but sanctioned two issues for municipal water 
plant expaision and sewage disposal plant enlargement. 

And at Baltimore, Md., four of five loans aggregating $20,000,000 to 
help finance the city’s public improvement program were also approved. 


A new racket, complete with confidence man and confederate, 
descended on the water consumers of Los Angeles recently. Exposed by 
city health authorities, the “water contamination” racket is now being com- 
batted by employees of the water department as well. Here’s how it works: 

A man representing himself as a chemist and representative of the 
government knocks on the door and asks permission to test the tap water 
for “impurities,” which may be classed by the confidence man as “ulcer- 
producing” chemicals or similar far-fetched but fearful contaminants. 
Through some trick technique, tap water drawn into the test tube he carries 
with him is then made to turn milky and thick, giving the householder the 
impression that it is unfit for human consumption. Shortly after the 
‘“chemist’s” visit, his confederate appears to solicit orders for a “corrective 
device,” which costs several hundred dollars. 

That people are “taken in” by this technique may seem incredible to 
and to sophisticated “city folk” 


the water works man, but it has happened 
too. Perhaps a “word to the wise” will help protect your own consumers 


and make an interesting item for your local newspaper. 


The soda ash situation seems to be getting progressively worse. 
Civilian Production Administrator Small has predicted a shortage of 500, 
000 tons this year and industry sources foresee no hope of meeting the de- 
mand until late 1947 or early 1948. 

What with the glass industry, which uses more than a quarter of the 
supply, expanding to make up for the shortage in other types of containers 
and the breaking down of machinery that formerly produced ash, with 
little hope of early replacement, the situation seems to be at an impasse. 


(Continued on page 4) 
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NINE IMPORTANT ADVANTAGES 
of the 
| New HAYS “DUO-STOP”’ and Pipe Saddle 
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rks: 
the @ The new Hays '‘‘Duo-Stop” makes possible a quick, simple, 
and safe installation of corporation stops on small mains 
rater of 2’ size, where the small diameter and the thin wall 
wee. make it impractical to tap the main. 
ee. @ The ‘Duo-Stop” is strapped securely and permanently to 
Ants. the main, the stop is opened, and the hole is drilled, by 
rries a drilling machine inserting the drill through the stop. 
- the @ The installation may be made while the main is under 
tl water pressure - - Thus no shutdown of service. 
1e ; 
. @ There is no threaded connection in the Pipe Saddle Shut- 
“tive Off; stop and service clamp are one piece, solid rust-proof 
bronze, pressure tight and leakless. 
e to @ The extra strength, secured by one-piece construction 


he and reinforced ribbed design, prevents distortion due 
olk to strain of strapping, or of outside stresses, and assures 
perfect functioning. 


ners 
@ The lead gasket provides a tolerance that guarantees a 
tight fit on either cast iron or steel service mains. 
@ The 2” “Duo-Stop”’ Saddle is designed for use on either 
rse. 2" cast iron or steel pipe. 
500 @ The fact that service clamp and stop are cast in one piece 
' simplifies purchasing and stock-keeping. Eliminates ne- 
de- cessity of purchasing as separate items. 
@ Outlets for all types of services. ' 
the Write for Folder 105 
COPPER - BRASS 


with 


WATER WORKS PRODUCTS 


HAYS MANUFACTURING CO., ERIE, PA. 


HAYS 

— 
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(Continued from page 2) 


The shortage of soda ash has prompted Warren J. Scott, Direc- 
tor, Bureau of San. Eng., Connecticut State Dept. of Health, to urge water 
works men of that state to investigate their stock piles of chemicals and en- 
deavor to take steps to insure the provision of a reasonable supply for fu- 
ture needs. Scott has also advised the Asst. Surgeon General, U.S. Public 
Health Service of the situation in the hope that some action may be taken 
by the federal government toward expediting shipments of needed chemicals 
to water purification plants. 


“No soap—and soon no soap-savers” sums up a situation reported 
by Calgon, Inc., which has found it necessary to revert to its wartime ra- 
tioning system in the distribution of phosphates to its customers. In the 
face of increased demands for water softening chemicals, production has 
been curtailed through a series of shutdowns and strikes until the situation 
threatens to give Junior a good reason for not washing behind his ears. 


The critical shortage of cast-iron pipe has forced the Los Angeles 
Dept. of Water & Power to refuse further orders from subdividers for in- 
stallation of water mains. Until adequate supplies are again available, 
only orders for short extensions for new residences in built-up areas are 
to be accepted. 

Acting on the assumption that pipe supplies would increase rather than 
diminish, the Dept. had accepted a backlog of orders for 100 subdivisions 
requiring 245,126 ft. of pipe before October 8, when the Board of Water & 
Power Comrs. acted to call the present moratorium on extensions. Now, 
with only 78,500 ft. of pipe in stock, the Dept. will have to make only those 
installations which will yield the maximum of service. 


Another shortage that is causing considerable concern now is that 
of engineering graduates. Dr. Karl T. Compton, Pres. of Massachusetts 
Inst. of Technology, recently pointed out in Educational Focus, Bausch & 
Lomb Optical Co. publication, that “despite increased military and civilian 
demands during the war, the number graduating from engineering schools 
has declined steadily to a low this year of less than 7,000, including those in 
Army and Navy sponsored programs. This compares with a normal com- 


plement early in the war of almost 15,000.” 
(Continued on page 6) 


( A reciprocal relation, the life ) + 
A.D. COOK, INC. 
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Complete package equipment for Mathieson 
Alkali Works’ Chlorine Dioxide Treatment 
now available from %Proportioneers, Inc.%. 
Solutions of acid, hypochlorite and sodium 
chlorite are pumped by Duplex and Simplex 
Chem-O-Feeders into the plastic chlorine 
dioxide generator. A modern streamlined 
aluminum case with fluorescent illumination 


WATER WORKS ASSOCIATION 


MR. ALLAN G. DAVENPORT, Manager of 
Jamestown Water Co., reports:* 


| Chlorine Dioxide eliminates taste and odors from 
water of swampy origin. 


2 The treatment makes it possible to carry a steri- 


lizing residual throughout the system without 
taste. 


3 The hypochlorite, acid and sodium chlorite 


method of generating chlorine dioxide is simple 
and efficient and can be used efficiently by small 
and medium size water plants. 


houses the generator. Equipment is complete 4 The proportioning pumps and accessory equip- 


as shown, ready to install. 


Write for information. 


JAMESTOWN WATER COMPANY, JAMESTOWN, R. |. 


ment required are lower in first cost and mainte- 
nance than equipment required for the gas 
chlorine method. 


%Proportioneers% will be pleased to give you a 
recommendation and quotation on the new packaged 
set-up for chlorine dioxide treatment at your plant. 


Write today for details. Pee 


*Reprints of Mr. Davenport's 
article on his experiences with ¢ 
Chlorine Dioxide Treatment at 


Jamestown, R. |. may be obtained “u 
on request. 


.61 CODDING 


ST., PROVIDENCE 1, R. I. 
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(Continued from page 4) 


Predicting that the deficiency in technical manpower could not be 
eliminated until 1952 at the earliest, Dr. Compton suggested action by sec- 
ondary school personnel to encourage students in the study of the basic 
sciences. He recommended, too, a return to basic research from the war- 
winning concern for applying science, which drew heavily on the reservoir 
of fundamental scientific knowledge without replenishing it. 


Georgia’s State Dept. of Public Health has advised al! munici- 
palities in the state to check their public water supplies to ascertain that 
they are now meeting bacteriological standards. Praising the more than 
400 Georgia communities and industrial establishments for meeting wartime 
demands for water service in spite of equipment and material shortages, the 
Health Dept. called attention to present availability of many of the required 
items and offered its services in recommending the improvements necessary 
to bring deficient plants up to proper health standards. In suggesting an 
investigation of present water supply practices, the Health Dept. also 
pointed out that many of the deficiencies could be corrected by good man- 
agement and intelligent use of equipment already installed. 


(Continued on page 8) 


Prevent 
Rusting 


Rusta Restor 
cathodic protection, 
provides permanent! 
protection against 
rusting of water 
tanks, piping and 
sieel structures of 
all kinds. 

Initial cost of a complete equipment is 
about equal to the cost of a good paint job. 
ow Operation costs only about 2 mills 
(i. e. $0.002) per year per square foot of 
surface protected. 


Everything in Fire Hydrants 
... meeting A.W.W.A. Speci- 
fications .. . approved by Fire 
Underwriters ... proven by 
years of service ... all sizes 
and styles for public and pri- 
vate installations. 


Send for If your tanks and steel structures are not 
S ificati now protected by this proven low cost 
pecitication method, they should be. No obligation. 
Sheets Send for fully descriptive literature today. 


RUSTA RESTOR 
862 Addison Road, Cleveland 14, Ohio 


JOHN C. KUPFERLE 
FOUNDRY CO. 
ST. LOUIS 
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AM 


ERICA’S FIRST WATE 


R METER 


exane Lhe first water meter patented in the U. S. was a Worthington, 


in 1855. And after nearly a century of continued development, its 


direct descendants 


Worthington-Gamon ‘‘Watch Meters— 


still lead in efficient, economical meter performance. 


Made of the finest materials, as technically perfect as the most complete 
research and production facilities can make them, ‘“‘Watch Dogs” guard the 
water supplies of thousands of communities with accuracy, durability and 


low-cost maintenance... 


ington-Gamon ‘Watch Dog” Meters. 


Before you specify, be sure to investigate Worth- 


G6-74 


“WATCH DOG” WATER METERS 


“Watch Dog” Models . . . made in standard capacities 
from 20 gpm up; frost-proof and split case models in 
standard household sizes. All meters, Dise type, Tur- 
bine type and Compound type, comply with specifica- 
tions of cold-water meters adopted by American Water 
Works Association . .. Write for Bulletin. 

Made by pater 's First Meter Manufacturer 
— Today's First Choice in Thousands of 
Municipalities 


Disc 
06” 


Compound Type: 1H Turbine Type: 
19” to 3” 2” to 8” 


WORTHINGTON-GAMON 
METER COMPANY 
296 South Street, Newark 5, New Jersey 
Subsidiary of 
WORTHINGTON 


Pump and Machinery Corporation 


YAY 


YASIC 
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(Continued from page 6) 

National Bureau of Standards Simplified Practice Recommenda- 
tion R184—42, Iron Body Valves, has been revised by the NBS standing 
committee and is now before the industry for approval or comment or both. 
The original recommendation became effective Jan. 1, 1942, and subse- 
quently served as the basis for mandatory orders issued by the WPB. The 
proposed revision as drafted retains the essential purpose of the original 
and includes those features of the wartime order which the industry found 
to be of benefit to producers, distributors and users. Applying to the usual 
types of iron gate, globe, angle and check valves for primary pressures of 
25-, 125-, 150- and 250-psi., and 100- and 800-psi. pressures for water, oil 
and gas, the revision gives a simplified range of sizes for the various types 
and kinds of valves at each pressure rating. } 

Since general adoption of the revision as a standard of practice should 
result in economies to all concerned, comments have been invited. Mimeo- 
graphed copies of the tentative document are available through the Div. of 
Simplified Practice, National Bureau of Standards, Washington 25, D.C. 


Nassau County, N.Y., avoided a crisis in its water purification 
and sewage treatment plants during the recent trucking strike by invoking 
its wartime emergency powers to effect a shipment of chlorine cylinders 
from the Brooklyn warehouse of The Mathieson Alkali Works, Inc. 

As a result of the strike, the water works and sewage treatment plants 
were deprived of their regular shipments of chlorine gas until supplies be- 
came dangerously low. To meet this situation, the County executive em- 
powered the Comr. of Public Works to use the war powers retained by 
the legislature after the state war council was abolished. 

Thus a Public Works Dept. truck, manned by volunteers and accom- 
panied by a police official, was assigned to deliver the Mathieson shipment 
of 38 tanks of chlorine gas. Escorted through the streets of New York 
by fire trucks and in Nassau by county police, the truck distributed cylinders 
to the sewage plants of Cedarhurst, Great Neck and Oyster Bay, to the Long 


Island Water Co., and to the Dept. warehouse. 
(Continued on page 10) 


TO EARN FULL WATER WORKS REVENUE— 


use Buffalo-made service water meters. Select 
the bronze case American model or galvanized 
iron case Niagara model, according to water prop- 
erties. Extra-thick measuring disc compels extra 
accuracy. Write for details of many exclusive 
profitable features. 


BUFFALO METER COMPANY 


: Established 1892 2914 Main St., Buffalo, N. Y. 
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ave up to 80‘ 
d for 


clarifyin 


...and results are regularly re- 
ported as being superior to those 
obtained with conventional meth- 
ods. That’s because the ACCELA- 
TOR has made possible a com- 
pletely different technique of water 
treatment. 

As an example of the difference, 
retention time and rates of sedimen- 
tation no longer determine the size 
of the treating plant. These two 
steps are eliminated, where the 
ACCELATOR is used. 

Now, in determining the size of 
the plant for clarifying . . . stabiliz- 
ing... softening, the only govern- 
ing feature is the rate of flow of 


ftening 
stabilizing 


treated water from the ACCELA- 
TOR, calculated in gallons per 
minute per square foot of surface 
area. There is a size to meet every 
need for treated water. The result— 
water treating facilities a fraction 
of the size of conventional plants of 
equal capacity. 


This ACCELATOR size advan- 
tage answers treating plant expan- 
sion problems . . . conserves valu- 
able space. Write for more complete 
details. Ask for your copy of the 
What, How and Why of the ACCELA- 
TOR. INFILCO INC., 325 West 
25th Place, Chicago 16, Illinois. 
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(Continued from page 8) 


An outbreak of mild gastro-enteritis between July 3 and 10, in- 
volving 67 persons—approximately 30 per cent of the population—in a 
small upstate New York hamlet, prompted the State Dept. of Health to 
emphasize the advisability of chlorinating all surface water supplies. 

A house-to-house survey by Health Dept. investigators definitely cast 
suspicion on the municipal water supply. Information obtained on 240 
persons in the community revealed that 65 (30.6 per cent) of the 213 who 
had drunk municipal water had been ill, whereas only 2 (7.4 per cent) of 
the 27 who had drunk only well water were affected. In view of the fact 
that the unchlorinated municipal water was the only item common to all 
patients, except the 2, and the likelihood that the 2 excepted had also drunk 
some of the village supply, it was considered highly probable that the public 
water supply was the cause of the illnesses. 

The municipal supply involved is derived from several spring-fed 
brooklets, supplemented in dry weather with untreated water from a large 
brook. Investigators found that the auxiliary brook supply had been used, 
for a period of 24 hours, five days prior to the outbreak and that men were 
working on the normally uninhabited pasture-land watershed at the time. 


(Continued on page 12) 


Corrosion stopped elec. 
trically on submerged 
surfaces of tanks, stand- 
pipes, flocculators, clar- 
ifiers, pipe lines and 
other water handling 
equipment. No inter- 
ruption of tank 
operation to install. 
Corrective current 
properly distributed 


SPARLING to all submerged 
tial cost compares 
CORROSION job. No 


chemicals or 
moving parts. 
Operation cost 
negligible. Ful- 
ly guaranteed. 
Write for fact- 


FOR GOOD... 
RLING 


filled folder. 
Manufacturer of Water Measuring 
Equipment H2 


LOS ANGELES CHICAGO NEW YORK ELECTRO RU ROOFING 
CINCINNATI BOSTON 
BELLEVILLE 9, NEW JERSEY, U.S. 


i 
| 
| 
@ 
» 
| 


Keep Calling for 


OINTS calked with lead have suf- 
J ficient flexibility to absorb 
ground movement without damage 
to either pipe or joint. Also, lead 
calked joints may be quickly and 
easily repaired without interrupt- 


ing the flow. 


Important too, are the facts that 
lead joints are unaffected by thio- 
bacilli, are electrically conductive, 
and no close temperature control is 
required to make them. They have 
generations of proved perform- 
ance behind them. 


LEAD 


INDUSTRIES ASSOCIATION 
420 Lexington Avenue ® New York 17, N. Y. 


You're money ahead when you work with lead 


LEAD 


Why lead pipe is“Tops” underground 

1. Its flexibility prevents damage 
from ground movement or set- 
tling. 

2. Eliminates costly joints. 

3. Resists corrosion. 

4. Does not clog. 


Insist on calking lead and lead 
pipe which meet recognized na- 
tional standards such as A.W.W.A. 
7D. 1 — 1938, Federal Specification 
WW-P-325, Lead Industries Associ- 
ation Standards, or CS94-41 and 
CS95-41 of the National Bureau of 
Standards. Such lead products may 
be identified by this Seal stamped 
on them for your protection. Write 
for copies of these standards and 
specifications and for our free mag- 
azine, “Lead.” 


stAl 


LEAL 
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(Continued from page 10) 


Another gastro-enteritis epidemic was caused by contaminated 
drinking water at an Oklahoma grade school, resulting in the illness of 37 
children. Health authorities there reported that they had discovered nu- 
merous cross-connections between water closet bowls and drinking water 
lines, any of which might have been responsible for the contamination. 
Upon the direction of the health department, steps have been taken to pre- 
vent recurrence of the back-siphonage involved in the outbreak. 


A mixture of liquids brought Harry Jordan some dubious lime- 
light recently when he was congratulated for his share in the fortunes and 
misfortunes of “Cotton Baron Thomas Jordan.” The congratulations came 
as a result of the following paragraph in a newspaper biography of the 
market breaker : “Four years later he enjoyed a new prosperity and invited 
his brother, Harry Jordan, an oil man, to join him.” 

To clear up any lingering (or malingering ) misconception, A.W.W.A.’s 
Harry E. Jordan insists that his only interest in oil is to keep it out of 
water supplies and that the liquid of Thomas’s liquidation was definitely 
not water. [Eprror’s Nore: And what are tears ?] 


(Continued on page 14) 


METER BOX 
COVERS 


Ford Meter Box 
Covers are made in 


a variety of types 
and sizes for all 
conditions. Double- 
lid covers have air- 
space insulation and sloping skirts 
which cut down heat loss to a 
minimum. Single lid 

covers have over- 
pa or inset lids 
an 


HIGH QUALITY 
VALVES 


HYDRANTS 


M & H products, including pipe 
and testing. line accessories, are well known 
for high quality of material and 
expert workmanship. They are 
made according to standard speci- 
fications and have been used for 
many years throughout the coun- 


FORD Boxco. 
Write for Catalog No. 34. 


| ‘try. 
WABASH, IND. | Address M & H Valve and Fittings 


are made in 
several depths and 
lid sizes. All For 
Covers have the 
Lifter Worm Lock and are made to 
ive a lifetime of satisfaction. 
rite for our catalog of better 
equipment for water meter setting 


Company, Anniston, Alabama. 


| 
| 
| 
| 
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Clearer : T he LIQUON : 
Soft Water ; 


in Less Time —_— 


If your water supply requires the removal of hardness, turbidity, 
color, iron, manganese, silica or fluorides, investigate the LIQUON 
SLUDGE CONTACT REACTOR. 


This highly efficient unit coagulates or softens the water in a frac- 
tion of the time required by ordinary mixing and settling tanks, and 
does so more completely, in less space, and at less cost. 


Also, note these important distinctive benefits: 
@ Cylindrical tank—saving in concrete costs 
@ All the chemicals are completely utilized 
© Clarified water thoroughly separated from the sludge 
®@ No sludge carry-over 
© Concentrated sludge discharged automatically 


The LIQUON SLUDGE CONTACT REACTOR “stabilizes” the 
~~ used in connection with the cold lime soda process. Write 
or etin. 


LIQUID CONDITIONING CORPORATION 
423 West 126 Street, New York 27, N. Y. 
Engineering Service Representatives in Principal Cities 


EVERY PROCESS . . . EVERY TYPE OF EQUIPMENT 
for conditioning of water and other liquids 


LLOTL 


ated 
37 
nu a 
yater 
tion. 
pre 
Reactor 4 
| 
: 
| 
3 
5 


14 JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


(Continued from page 12) 

Scientific research and its place in the postwar world received 
further public attention in recent weeks. 

Speaking before the autumn meeting of the National Academy of Sci- 
ences at Philadelphia, Sir Henry Hallett Dale of the Royal Society of 
London issued a warning that, unless science in peace were freed from the 
secrecy which it accepted as a necessity of war, its very spirit would be 
poisoned and its promise of a harvest of human prosperity, culture and 
happiness destroyed. Deploring the continuation of military secrecy and 
control, Dale asked whether it would be “possible to consider an agreement 
by which the universities of separate nations first, perhaps, and eventually 
of all, would bind themselves never to accept contracts for research either 
from state or industry except under conditions ensuring complete freedom 
to make known the results to all the world?” How such an agreement 
would be accepted by the military, which is now financing a large propor- 
tion of American research (see October JouRNAL News of the Field, p. 1) 
is an interesting field for speculation. 

Meanwhile, in Washington, the Attorney General sent to the White 
House a proposal recommending Government patenting of all scientific ad- 


(Continued on page 16) 


SYV7TRONV 


Vibra-Flow” 


DRY CHEMICAL 


FEEDER 
MACHINES 


Scale controlled accuracy with 
the weighing models—rheostat con- 
trolled feed with the volumetric 
models. 


Available in a variety of sizes and 
styles — with capacities from a few 
pounds to tons per hour. 


Literature on request 


SYNTRON CO. 
428 Lexington Homer City, Pa. 


: ke 
s For feeding by weight or by volume 
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against lost time and 
inferior pipe joints 


In metropolitan areas, narrow ditches 

and cramped working spaces, due to 

traffic congestion and subsurface struc- 

tures, often inqete the rapid installation 
h 


of pipe lines. is means loss of time 
and money. 

The use of Dresser Couplings speeds 
installation in city streets and, at the 
same time, assures a uniform, perma- 
nently tight pipe joint. Dressers’ simplicity SIMPLE—SURE—PERMANENT 
and ease of assembly allow any workman 
to join pipe quickly and efficiently under 
the most difficult conditions. 


Very few parts . . . all factory 


Avoid prolonged traffic tie-ups, ex- built . . . easy to assemble. 
ponies machinery breakdowns and de- Style 38 Couplings are made 
ays due to inclement weather. Choose for pipe from 34" to 60” and 


the coupling which can be assembled any 
time, anywhere, with uniform perform- 


ance assured under all conditions. 
Dresser couplings and 


ucts have long been held in 


larger. 


repair pre 
the ay regard by engineers every- 

DRESSER MANUFACTURING DIV., BRADFORD, PA. 
where because of their permanent tight Houston Office and Warehouse, 1121 Rothwell 
Ness, pro: aged and over-all economy. St., See. 16, Houston, Texas. In Canada, Dresser 
Write today for further information. Manufacturing Co., Ltd., 60 Front St., West, 


Toronto, Ontario. 


DRESSER 


ONE OF THE DRESSER INDUSTRIES 


4 
an’ | IN CLOSE QUARTERS 
tally 
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(Continued from page 14) 


vances resulting from government-financed research, dedicating all such in- 
ventions to the public by a system of licensing industrial use which would 
help fight monopoly control. Although neither this recommendation, nor 
that of Sen. Kilgore’s war mobilization subcommittee, is given much chance 
of weathering Congressional scrutiny, it is expected that efforts to amend 
present patent policies will continue, together with the attempts to establish 
a civilian national foundation to finance scientific research. 


Judson B. Ackerman, Secy.-Treas. of the Ackerman Construc- 
tion Co., Inc., Decatur, Ga., after six years of work with the military, is now 
confining his efforts to the strictly civilian problem of building 300 “per- 
sonalized” homes for veterans. 

From July 1943 until April 1946, Ackerman served as a Lt. in the 
Navy Civ. Engr. Corps as San. Engr., first in the lst Naval Dist., then, 
from August 1944 until his release, in the 12th Naval Dist., with head- 
quarters in San Francisco. Prior to his military service, he was employed 
for approximately three years by the U.S. Army as a civilian sanitary 
engineer. 

(Continued on page 18) 


| 3 Money, Time and Labor 


EDSON Saving Features of 
DIAPHRAGM PUMPS UNIVERSAL 


Hand Operated--sizes 2”, 24”, 3”, 4” CAST IRO PIPE 


Power Operated--sizes 3” and 4” 
Open Discharge or Force Pump — 
Skid, Truck or Trailer Mounted NO CAULKING MATERIALS 


NO GASKETS. NO BELL 


COMPLETE PUMP OUTFITS HOLES TO Dee. 


Edson Pumps - Suction Hose 
Brass Couplings - Bronze Clamps 


Red Seal Diaphragms 
Brass Strainer or Foot Valve | | For water supply, fire protection systems, 
Hose Spanners - Adapters - Etc. | 


Dept. C 
THE CENTRAL FOUNDRY COMPANY 
386 FOURTH AVENUE, NEW YORK 16, N. Y. 


Gentlemen: Send us information and catalog 


Also—Brass Hydrant Pumps | 
THE EDSON CORPORATION on UNIVERSAL CAST IRON PIPE. 


Main Works: 49 D St., NAME 
ut ton, Mass. 
EET 
New York, 142 Ashland PI., Brooklyn om 
CITY 


| 
' 


FOR WATER SOFTENING... TURBIDITY AND COLOR REMOVAL 
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With independently-operated mixing, 
flocculation, stilling and sedimentation zones 


¢ A notable improvement over conventional short-retention water 

treatment units. Provides individual functioning of mixing, 
flocculation, stilling and sedimentation zones. Combines this positive 
advantage with hydraulic design that's greatly improved over that of 
conventional vertical flow, short-retention units. @ Its control over short- 
circuiting, control over each function and control of sedimentation 
through low weir rates mean improved treated water . . . higher 
filtration rates . . . longer filter runs. @ Offered with specially-designed 
manifold drawoffs or collectors for continuous sludge removal to 
answer each specific problem. @ For job requirements or general ap- 
plication, write our Engineering Department. Full details available. 


q WALKER PROCESS 
EQUIP MENT ENGINEERS FACTURER: 
Gs) Engineering Offices and ories © 


17 
n- 
Id 
or 
id 
h 
’ 


18 JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


(Continued from page 16) 


Cold well water is to be used to heat five homes in Chattanooga, 
Tenn., this winter in an experimental reverse cycle refrigeration system. 
The city’s Electric Power Board has authorized this attempt to make prac- 
tical use of the heat extracted from water in cooling processes in an effort 
to reduce winter peak demands for electric power in the area. If the idea 
proves practical, it will no doubt smooth out water demands as well—at 
what are now the summer peaks. 


Neil F. Kershaw is now San. Engr. in charge of the Water & 
Sewage Sec. for Air Technical Command, with headquarters at Wright 
Field, Fairfield, Ohio. Upon joining the U.S. Engrs. at the beginning of 
the war, Kershaw was first assigned to the 4th Service Command at At- 
lanta, Ga.; then for the past two years he served with the 5th Service Com- 
mand, Columbus, Ohio. His work throughout has been concerned with 
the provision and treatment of water and with disposal of sewage for the 
Army installations in the Service Command areas. His present assignment 
with Air Technical Command involves similar work with air installations 


throughout the U.S. 


(Continued on page 20) 


LUMETRON 


Photoelectric Colorimeter 
Mod. 450 for Nessler Tubes 


A new photoelectric instrument of high 
accuracy for the measurement of color 
and turbidity as well as for all ana- 
lytical colorimetric tests in the sani- 
tary examination of potable and puri- 
fied water. 


@ Turbidity tests in terms of APHA 
(ppm) scale. 

@ Color tests in terms of APHA (mg Pt) 
scale. 


@ Suited for determination of ammonia 
nitrogen, nitrate, nitrite, and for all 
other colorimetric tests according to 
APHA “Standard Methods.” 


Operates with all “low-form” Nessler 
tubes 32 mm O.D., 200 mm high. Re- 
quires no matched sets of tubes. 


LUMETRON Mod. 450 eliminates the uncertainties of visual matching methods. It 
requires no permanent color standards and furnishes reproducible results independent 
of individual judgment and of light conditions. 


Write for literature to ‘ 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 
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Stability of Electrical Resistance of Coal-tar Enamel 
an important factor in 


THE ECONOMICS OF CATHODIC PROTECTION 


Corrosion-proof pipelines demand the 
use of stable electrical insulation—Coal- 
tar Enamels—to permit the economical 
use of Cathodic Protection. 

Coal-tar Enamels, because of their 
ability to resist moisture absorption, 
provide constant, uniform and long-last- 
ing STABLE insulation. They are not 
affected by the changing moisture con- 
tent of soils, due to variation of seasons 
and weather conditions. 

Pipelines—efficiently protected with 
Coal-tar Enamels—do not require a 
robot, or any especially designed equip- 
ment, to vary automatically the amount 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N.Y. 


FIELD SERVICE: The Barrett Pipeline Service Department and staff of Field Service men 
are equipped to provide both technical and on-the-job assistance inthe use of Barrett Enamel. 


of electrical current required with the 
change in moisture content of soils, 
to make Cathodic Protection function 
properly. 

Stability of Electrical Resistance of 
Coal-tar Enamels saves money and helps 
to reduce the cost of installing Cathodic 
Protection equipment. Barrett Coal-tar 
Enamels have demonstrated their effec- 
tiveness through years of service in all 
types of soils and climatic conditions. 
Applied by modern methods in the 
field or mills, and electrically inspected, 
they are your assurance of sound 
economy. 


Yf 
| 
COAL-TAR 
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(Continued from page 18) 


Henry T. Powell is known to the Association as Mgr. of the 
Henderson, N.C., Munic. Water Works, but he has more strings to his bow 
than that. Since his election as Mayor of Henderson in 1937, he has been 
repeatedly re-elected, the last time without opposition. Since 1937, too, he 
has served as a judge of the municipal court. 

Now, to occupy his spare time, he has assumed the position of Presi- 
dent of the North Carolina League of Municipalities, being elected to that 
office after serving the league previously as vice-president and member of 
its executive committee. 


Armon Lund, recently relieved of active duty as a Major in the 
Corps of Engrs., Repairs and Utilities Branch, has been appointed Supt. 
of the Water Dept. at Wilmette, III. 

During his 43 years of active service, Lund served first as San. Engr. 
in charge of the maintenance, operation and repair of all water supply and 
sewage treatment facilities at Army posts in North and South Carolina. 
For the past year, he has been Chief of the Water & Sewage Sec., Head- 
quarters 7th Army, Atlanta, Ga., responsible for water supply and sewage 
treatment activities in the seven southeastern states. 


(Continued on page 22) 


MACHINE BLENDED 


BOND-O users know that our 
method of machine-blending is de- 
cidedly worth while. This method 
produces a self-caulking joint com- 
pound which is denser in structure, 
with less shrinkage and practically 
no initial seepage. Because of the 
wide distribution of all the miner- 
als, any slight seepage takes up 
unusually fast. Compare—and you 
will see the difference. 


NORTHROP & COMPANY, INC. 
50 CHURCH ST. - NEW YORK 7, N.Y. 
EXPORT DEPARTMENT + 11 BROADWAY, NEW YORK 4, N. Y. 


BOND-G 
(SUPER-MIX) 
SULPHUR CEMEN 
JOR MAKING 
WATER MAIN 
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says GEORGE REGESTER, 
and Superintendent 
of the Borough of Kennett 


SANITATION HTH 
is available in cases 
of nine 5-lb. cans 
andin 100-Ib. drums. 


m Sanitation HTH gets results at Kennett 

Ny Square Water Works—that’s why they 
always use it for all-around sterilizing 
and for removing algae deposits. To 
safeguard both rawand filtered water, 
Mathieson liquid chlorine is also employed—" it’s economical, too” says 
Mr. Regester. And Mathieson PH-Plus maintains a constant pH at this 
progressive water works. 

We'll gladly send you a free booklet that covers all standard sanita- 
tion practices; it also shows how HTH is used in emergencies...in 
treating filters...in controlling algae...in sterilizing new mains. 
Write for your free copy of Mathieson’s ‘‘Hypo-Chlorination of Water.” 
THE MATHIESON ALKALI WORKS (Inc.), 60 East 42nd Street, New 
York 17, N. Y. 


Sanitation HTH... Liquid Chlorine... Chlorine 
Dioxide... PH-Plus (Fused Alkali)... Caustic 
Soda...Soda Ash...Bicarbonate of Soda 
»+.Ammonia, Anhydrous & Aqua...Dry Ice 
...Carbonic Gas...Synthetic Salt Cake... 
Sodium Chiorite Products... Sodium Methylate 
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(Continued from page 20) 


Francis S. Friel, Pres. & Treas., Albright & Friel, Inc., Cons. 
Engrs., Philadelphia, was elected President of the Federation of Sewage 
Works Associations at the Toronto Annual Conference in October, suc- 
ceeding J. K. Hoskins, Asst. Surgeon General & Chief of the U.S. Public 
Health Service San. Eng. Div. Taking office with Friel were: George S. 
Russell, Pres., Russell & Axon, Cons. Engrs., St. Louis, Mo., as. Vice- 
President; W. W. DeBerard, Chicago City Engr., as Treasurer; and An- 
selmo F. Dappert of Albany, N.Y., as Director-at-Large. 

The Canadian Inst. on Sewage and Sanitation, which held its annual 
business meeting during the Conference, also elected new officers: Nicol 
MacNicol, Comr. of Works, Forest Hill, Ont., President ; G. H. Richards, 
City Engr., Brantford, Ont., Vice-President; F. G. Browne, Twp. Engr., 
Teck Township, Ont., and L. G. McNeice, Town Engr., Orillia, Ont., 
Trustees. R. J. Desmarais, City Engr., Windsor, was appointed Federa- 
tion Director for a 3-year term. 


John H. Murdoch Jr., Sr. Counsel, American Water Works & 
Electric Co., Inc., began his ninteenth year as President of the Pennsylvania 
Water Works Assn. last October 16, when he was re-elected to that office 
at the organization’s Golden Anniversary Meeting at Atlantic City, N.J. 

Re-elected with Murdoch to the positions of First and Second Vice- 
Presidents, respectively, were Nathan B. Jacobs, Pres., Morris Knowles, 
Inc., Pittsburgh, and W. F. O. Rosenmiller of the York Water Co., York, 
Pa. New officers elected included: Alan K. Taylor, Brownsville, Pa., Wa- 
ter Co., Third Vice-President; and E. R. Hannum, Richland Township 
Water Co., Windber, Pa., Secretary-Treasurer. , 

Featured on the meeting program were addresses by: Dr. H. G. 
Moulton, Pres., The Brookings Institution; Dr. E. Wight Bakke, Sterling 
Prof. of Economics & Director of the Labor & Management Center, Yale 
Univ.; and Alan H. Temple, Vice-Pres., The National City Bank of New 


York. 
(Continued on page 24) 


For Concret and Steel. & FRA 0 


Inertol INERTOL 
Means Lowest Cost 470 [FRELINGHUYSEN AVE 
; Per Year WESTERN BRANCH 
7.CAL. 
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In an emergency, an unexpectedly 
frozen hydrant might easily spell dis- 
aster. In Ludlow Hydrants, nothing is 
left to chance. A brass drip valve, 
located at the lowest point in the bar- 
rel, opens automatically as the hydrant 
is shut off, insuring complete and 
positive drainage at all times. 
More than a million Ludlow Hy- 
drants are serving in thousands of 
cities and towns, both at home and 
abroad. Consider your community’s 
needs, then write us for information. 


The Ludlow Valve Mfg. Co., Inc., Troy, N. Y. 


The drip valve opens as the gate 
reaches the closed position, assuring 
complete drainage below the gate 
at the lowest point in the barrel. 


H-6 


LUDLOW 
HYDRANTS 


SUPERIOR FEATURES 


SINCE 
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(Continued from page 22) 


Thomas T. Hardman, Consulting Engineer of Terre Haute, 
Ind., died on September 15, at the age of 53. 

Following his graduation from Rose Polytechnic Institute in 
1914, Hardman was for many years associated with the Foukles Con- 
struction Co. of Terre Haute. Since establishing his own consulting 
engineering practice, he had designed and supervised construction of 
many water and sewage plants in western Indiana and eastern Illinois. 


Proportioneers, Inc., Providence 1, R.I., is offering its customers 
a new 28-page catalog, Bulletin No. 1200, describing its automatic flow re- 
sponsive equipment and methods in continuous process operation. The 
bulletin contains many photographs of chemical proportioning equipment 
and typical installations, supplemented by flow charts and detail drawings. 
Operation of the equipment is demonstrated throughout by the use of two- 
color diagrams. 

The new catalog has been designed to allow the engineer to determine 
and specify exactly the equipment he requires on the basis of his knowledge 
of the system in which it is to be used. 


The General Electric Co. Meter & Instrument Div. has announced 
a new lightweight chart viewer designed to simplify the inspection of strip- 
chart records, available for both 4-in. and 42-in. record rolls. Operation 
of the sheet-aluminum viewer is simple, as the record roll to be viewed is 
placed in a trough and the free end wound on a spool by hand operation of 
acrank. The rolling procedure can be reversed and a smooth backer plate 
permits notations to be made on the chart. 

A complete description of the apparatus is available by requesting Bul- 
letin GEA-4702 from the Apparatus Dept., General Electric Co., Schenec- 


tady 5, N.Y. 
(Continued on page 46) 


ZECO and HI-ZECO Greensand Zeolite for water softening, filtra- 
tion and iron removal. ZECO Manganese Zeolite for iron and manga- 
nese removal. Corexite mineral for corrosion and water stabilization. 
ZEOLITE CHEMICAL CO. 
909 WEST STREET NEW YORK 6, N. Y. 
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PROFESSIONAL SERVICES 


ALBRIGHT & FRIEL, INC. 
Consulting Engineers 


Water, Sewage and Industrial Waste Problems 
Airfields, Refuse Incinerators, Power Plants 
Industrial Buildings 
City Planning Reports 
Laboratory 


Philadelphia 2, Penn. 


Valuations 


1520 Locust St. 


Cuas. B. BurpIcK Lovis R. Howson 
DonaLtp H. MAXWELL 


ALVORD, BURDICK & HOWSON 
Engineers 
Water Works, Water Purification, Flood 
Relief, Sewerage, Sewage Disposal 
Drainage, Appraisals, Power 
Generation 


Civic Opera Building Chicago 6 


JOHN N. BROOKS 


Consulting Hydraulic Engineer 


Dams and Water Supply 


845 Berkeley Ave. Trenton 8, N. J. 


BUCK, SEIFERT AND JOST 


Consulting Engineers 
(Formerly Nicholas S. Hill Associates) 
Water SuppLy—SeEwacGe DisposaLt— 
HypraAvuLic DEVELOPMENTS 


Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Manage- 
ment, Chemical and Biological Laboratories 


112 BE. 19th St., New York 3, N. Y. 


ad 


MICHAEL BAKER, JR. 


The Baker Engineers 
Water Supply, Purification and Distribution 
Sewerage and Sewage Treatment 
Flood Control and Drainage 
Reports, Operation, Planning 


Home Office 
P. O. Box 111, Rochester, Pennsylvania 
District Offices 
San Antonio; Atlanta; Pittsburgh; Harrisburg; 
Philadelphia; Anchorage, Alaska 


BURNS & McDONNELL 
ENGINEERING CO. 
Consulting Engineers since 1897 


Water Works, Light and Power, Sewerage, 
Reports, Designs, Appraisals, Rate 
Investigations. 


Kansas City 2, Mo. 107 West Linwood Blvd. 


E. B. Biack N. T. Veatcu 
L. A. P. Learnep’ R. E. Lawrence 
H. F. Lutz J. F. Brown C.I. Dopp F. M. Veatcu 
R. D. Woopson W.L. Parrerson B. F. Steves 


BLACK & VEATCH 


Consulting Engineers 
Sewerage, Sewage Disposal, Water Supply, 
Water Purification, Electric Lighting, Power 
Plants, Valuations, Special Investigations 

and Reports. 
Kansas City 2, Mo., 4706 Broadway 


BURRILL & GWIN 


Engineers 


Water Supply and Purification 
Electric Power and Heating Plants 
Sewage Disposal and Sewerage Systems 
Mining and Industrial Plant Design 


201 Aldrich Ave. 11 E. 21st St. 
Altoona, Pa. Baltimore 18, Md. 


— 


BOGERT-CHILDS 
ENGINEERING ASSOCIATES 
Consulting Engineers 
Cunton L. Bogert Frep 8S. 


Water Supply and Purification 
Sewerage and Sewage Treatment 
Flood Control & Drainage—Refuse Disposal 


624 Madison Avenue New York 22, N. Y. 


JAMES M. CAIRD 
Established 1898 
C. E. Currron, H. A. BENNETT 
Chemist and Bacteriologist 
WATER ANALYSIS 
TESTS OF FILTER PLANTS 
Cannon Bidg. Troy, N. Y. 
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THOMAS R. CAMP 
Consulting Engineer 


Water Works, Water Treatment, 
Sewerage and Wastes Disposal, 
Flood Control 
Investigations, Reports, Design 
Supervision, Research, Development 


6 Beacon St. Boston 8, Mass. 


HAVENS & EMERSON 
W. L. Havens C. A. EMERSON 
A. A. Burger F.C. F. W. Jones 
Consulting Engineers 
Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 
Woolworth Bidg. 
NEW YORK 7 


Leader Bldg. 
CLEVELAND 14 


THE CHESTER ENGINEERS 


Water Supply and Purification, Sewerage 
and Sewage Treatment, Power Development 
and Applications, Investigations and 
Reports, Valuations and Rates. 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


CHARLES HAYDOCK 
Consulting Engineer 
Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 
Reports and Valuations 


Commercial Trust Building Philadelphia 2 


CONSOER, TOWNSEND 
& ASSOCIATES 
Water Supply—Sewerage 

Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 
Light & Power Plants—Appraisals 
Times Bldg., 211 West Wacker Drive 
Chicago 6 


JONES & HENRY 


Formerly H. P. Jones & Co. 
Harvey P. Jones Tuomas B. 
Consulting Engineers 
Water Supply Water Purification 
Sewerage Sewage Treatment Garbage 
Industrial Waste Disposal Valuations 


Toledo Trust Bldg. Toledo 4, Ohio 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Brid ges—Flood Control 
Town Planning—Appraisals 
Investigations & Reports 
Harrisburg, Pa. New York 4, N. Y. 


WILLIAM A. GOFF 
Consulting Engineer 
Private and Municipal Engineering 
Sewerage, Sewage Disposal 
Water Supply and Treatment 
Garbage, Refuse, Industrial Wastes 
Design, Supervision, Valuations, Reports 


Broad St. Station Bldg., Philadelphia 3, Pa. 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 
Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


MORRIS KNOWLES, INC. 


Engineers 


Water Supply and Purification, 

Sewerage and Sewage Disposal, 

Industrial Wastes, Valuations, 
Laboratory, City Planning. 


Park Building Pittsburgh 22, Pa. 


R. M. LEGGETTE 
Consulting Ground Water Geologist 
Water Supply Salt Water Problems 
Dewatering Investigations 


Recharging Reports 


551 Fifth Avenue New York 17, N. Y. 


METCALF & EDDY 
Engineers 


Water, Sewage, Drainage, Refuse 
and Industrial Wastes Problems 


Airfields Valuations 
Laboratory 


Statler Building, Boston 16 
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MURRAY LABORATORY J. E. SIRRINE & COMPANY 
Consulting & Analytical 
Chemist—Bacteriologist Engineers 

Municipal & Industrial Water Supplies Water Supply «& Purification, 
Bacteriological—Chemical— Sewage & Industrial Waste Disposal, 
Sanitary— Mineral Analyses Stream Pollution Reports, 

Reports & Treatment Recommendations Utilities, Analyses 

Capers Bidg. Greenville, S. C. Greenville South Carolina 


- — 
Parsons, Brinckerhoff, Hogan & Macdonald === STANLEY ENGINEERING 
G. Gale Dixon, Associate | COMP ANY 


Engineers 
Dams Water Works Sewerage Waterworks—Sewerage 
Traffic Reports Valuations Harbor Works Drainage—Flood Control 
Power Developments Industrial Buildings Airports—Electric Power 


Bridges Tunnels Subways Foundations 
142 Maiden Lane, New York 7 Idi 
Calle Sur 17 No. 27, Caracas, Venezuela Hershey Building 


Edificio Suarez Costa, Bogota, Colombia Muscatine, Ia. 


ALDEN E. STILSON & ASSOCIATES 


MALCOLM PIRNIE ENGINEERS 


WARD & STRAND 


Consulting Engineers 


THE PITOMETER COMPANY 


Engineers 


Civil & Sanitary Engineers | Limited 
PreNte Ernest W. Wuittock | Consulting Engineers 
Ropert W. SAWYER G. G. WERNER, JR. | Water Supply Sewerage Waste Disposal 
RicHarD Hazen Mechanical Structural 
Investigations, Reports, Plans | Vee 
Supervision of Construction and Operations ‘ 
anil Mates | Surveys Reports Appraisals 
25 W. 43rd St. New York 18, N. Y. 630 East Broad St. Columbus 15, Ohio 
| 


Water Coe N. Warp Joun A. 
Water Distribution Studies Sewerage Hydraulic Testing ; 
50 Church St. New York 7, N. Y. 1 West Main St. Madison 3, Wisconsin 


ROBERT T. REGESTER WESTON & SAMPSON 


Consulting Engineer Consulting Engineers 
Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Hydraulic Structures—U tilities | Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 


Water Works—Sewage Treatment 


Bekimore Life Building Chemical and Bacteriological Analyses 
BALTIMORE 1, MD. 14 Beacon Street Boston 8, Mass. 


SANBORN & FITZPATRICK | WHITMAN, REQUARDT 
Consulting Engineers & ASSOCIATES 


Dams, Water Supply, Sewers, Engineers Consultants 
Sewage Disposal Civil—Sanitary—Structural 
Structures Mechanical—Electrical 


Reports, Plans, 
Supervision, Appraisals 
101 Park Ave., New York 17, N. Y. 1304 St. Paul St. Baltimore 2, Md. 


Designs and Supervision 
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Here’s pipe line 
protection that 

pays its own way! 


Many waterworks engineers have 
found that Bitumastic Enamel pays 
its own way by reducing pipe line 
costs three ways! 


Pumping costs in force mains are 
reduced to a minimum . . . for a 
Bitumastic Enamel spun lining 
lessens the flow resistance of the 
pipe. 

Oversizing of pipe in anticipation 
of reduced flow capacity is unnec- 
essary ... for a Bitumastic Enamel 
spun lining positively prevents 
tuberculation. 


Pipe of smaller wall section can 
be used .. . for Bitumastic Enamel 
gives lasting protection against 
internal and external corrosion. 
Smaller pipe and smaller wall 
thicknesses mean a substantial sav- 
ing in steel tonnage. 


The savings from any one of these 
advantages repays the cost of lin- 
ing or coating many times over. 
That’s why it pays to protect with 
Bitumastic! 


ENAMEL 


Wailes Dove- 
Hermiston Corporation 


A SUBSIDIARY OF KOPPERS COMPANY, INC. | 


WESTFIELD, NEW JERSEY 


Branches in Principal Cities 


| 
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Changes in Membership 


NEW MEMBERS 
Applications received October 1 to 31, 1946 


| Agnew, A. V., Supt., Water Dept., 1106 


—1st St., Lorain, Ohio (Oct. ’46) 
Andrews, Eugene D., Director of Public 
Works, Box 493, Edna, Tex. (Oct. '46) 
Avery, Jasper W., Mech. Engr., Havens & 
Emerson, 1140 Leader Bldg., Cleveland, 

Ohio (Oct. ’46) 

B & B Eng. & Supply Co., Inc., W. M, 
Proudfit, Div. Mgr., Box 1144, Houston, 
Tex. (Assoc. M. Oct. ’46) 

Baker, W. H., Gen. Mgr., Rockport Water 
Co., Rockport, Ind. (Jan. ’46) 

Bare, Ben K., Partner, Burgess & Niple, 
Cons. Engrs., 568 E. Broad St., Colum- 
bus, Ohio (Oct. '46) 

Bartlett, Dan T., Pres., Board of Directors, 
Dallas County Water & Gas Dist. No. 3, 
Route 3, Box 136, Dallas 10, Tex. (Oct. 

Bass, John H., Asst. Engr., State Dept. of 
Health, Depts. of State Bldg., Colum- 
bus, Ohio (Oct. ’46) 

Baxter, Clarence J., Supt. of Utilities, City 
Hall, Marion, Kan. (Oct. '46) 

Bell, W. O., Supt. of Utilities, Kilgore, 
Tex. (Oct. '46) 

Bland, Joe, Public Utility Contractor, 
Box 1158, Austin, Tex. (Oct. '46) 

Boudreaux, Hurd J., Operator, Jefferson 
Parish Water Works No. 2, Marrero, 
La. (Oct. 

Boyd, Bryan, Water Supt., Three Rivers, 
Tex. (Oct. 

Brewer, W. L., Sanitarian, Brazoria 
County Health Unit, Box 844, Angle- 
ton, Tex. (Oct. 

Brooks, Ben R., Water Supt., Grapeland, 
Tex. (Oct. ’46) 

Calhoun, John C., Jr., Cons. Engr., 312 
Merchants Exchange Bldg., Houston 2, 
Tex (Oct. 

Clark, S. C., see Sigler, Clark & Winston 

Clark, Townsend, Jr., City Mgr., Box 417, 
Teag ie, Tex. (Oct. ’46) 

Colvin, C. C., Supt. of Water Works, Box 


193, ‘oca Raton, Fla. (Oct. '46) 
| Corfu, Village of, William Ehmann, 
Mayr, Water Dept., Corfu, N.Y. 


(Coip. M. Oct. '46) 


(Continued on page 30) 
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CLEAR WATER 


Ozonation is a super-oxidizing process to 
get rid of obnoxious tastes, colors and odors, 
particularly those of phenolic and decaying 


~ Our new Ozone Process for large volume 
ers, water purification is economical, dependable 
and practical. 
lee | It is backed by years of development and ss 
_ | research by one of America’s leading engineer- 
ind, ing organizations. 
ail Bring yourself up to date by sending for : 
12, of | our new Bulletin #105—‘Ozone in Water * 
\ Treatment’’. 


nn, { ( INCORPORATED 
) ¢ 1500 WALNUT ST. PUILADELP UIA 2 


A wholly owned subsidiary of Welsbach Engineering and Management Corporation 


i 

M. WS 

2. 3, 
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WATER WORKS 
LABORATORY 


COLORIMETRIC 


COMPARATORS 


Employing Glass Color Standards 


AQUA TESTER 


For All Popular Water Tests 


TURBIDIMETER 
PHOTOELECTRIC 
COLORIMETER 


WRITE 
FOR 
BULLETINS 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. 


LONG ISLAND CITY 1,N.Y. 


l (Continued from page 28) 


Corley, E. M., Water Supt., City Water 
Works, 502 W. Oak St., Olney, Tex. 
(Oct. '46) 

Cranston, John, see Walton, Village of 

Creole Petroleum Corp., N. M. Elmore, 
Petroleum Engr., Apdo. 172, Mara- 
caibo, Venezuela, S.A. (Corp. M. Oct. 

Damberg, John F., Service Engr., Wallace 
& Tiernan Co., 1229 W. Washington 
Blvd., Chicago, Ill. (Oct. ’46) 

Davis, Wiley C., Bldg. & Water Comr., 
2953 Mayfield Rd., Cleveland Heights, 

| Ohio (Oct. '46) 

| DeVoe, Ralph, Water Supt., Water Dept., 

City Hall, Norman, Okla. (Oct. ’46) 

| Dundas, N. F., Dist. Sales Engr., R. P. 

| Adams Co.. Inc., 55 Chicago St., 

| Buffalo 4, N.Y. (Oct. '46) 

| Earp, Harvey, City Engr., 436 Parker St., 

| Osawatomie, Kan. (Oct. '46) 

_ Effa, John, Engr., 1319 Foster Ave., Chi- 

| cago 14, Ill. (Oct. ’46) 

_ Ehmann, William, see Corfu, Village of 

Elmore, N. M., see Creole Petroleum Corp, 

| Erskine, Harlan M., Dist. Engr., U.S. 

| Geological Survey, 408 Union Bldg., 

Charleston, W.Va. (Oct. 

| French, C. H., San. Engr., State Board of 
Health, State Health Dept., Little Rock, 
Ark. (Oct. '46) 

Garms, Grady, Contractor, 29th & Elm 
Sts., Box 823, Little Rock, Ark. (Oct. 
’46) 

Garratt, John N., Dist. Engr., Wallace & 
Tiernan Co., 2615 Fannin St., Houston, 
Tex. (Oct. '46) 

Garrett, M. Truett, Sr., Pres., Garrett 
Eng. Co., 1806 Milan St., Houston 3, 
Tex. (Oct. ’46) 

Gilstrap, J. R., see Haskell Water Dept. 
Grathwol, A. W., Supt. of Water Dept., 
City Bldg., Sandusky, Ohio (Oct. '46) 
| Greene, William J., Jr., Engr., Wiedeman 
& Singleton, Cons. Engrs., 167 E. Wes- 
ley Rd., N.E., Atlanta, Ga. (Oct. '46) 
Gresham, Hill Campbell, Bus. Mer., 
Southwest Water Works Journal, Temple, 

Tex. (Oct. ’46) 

Hagood, Howard, Jr., Dept. Mgr., B & B 
Eng. & Supply Co., Inc., Box 1144, 
Houston, Tex. (Oct. 46) 


(Continued on page 32) 
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The blow of the hammer rings clear, indicating that the 
pipe has reached the trench side from the foundry with its 
rugged quality unimpaired. After this final precautionary 
test, each length of cast iron pipe is lowered into the earth 
to begin its century or more of reliable and tax-saving service. 
Throughout its production cast iron pipe is tested at every 
step, from raw materials to final inspection, by modern lab- 
oratory and production controls. All manufacturers guard 
to the utmost the quality reputation of a product known 
for longest life with lowest maintenance cost. Cast Iron 
Pipe Research Association, T. F. Wolfe, Engineer, 122 S. 
Michigan Ave., Chicago 3. 


CAST IRON PIPE 


SERVES FOR CENTURIES 
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RECOGNIZED 
EVERYWHERE 


This trademark, ‘* National 
Method,”’ means to water works 
men the method of restoring 
their water mains to 95% of 
their original capacity, at a 
cost obviously way below that 
of purchasing and _ installing 
new pipe—a time-honored pro- 
cedure that has been practiced | 
successfully in every part of the 
country for 40 years by National 
Water Main Cleaning Co. 


May our skilled technicians at 
the office nearest your city con- 
fer with you regarding your own 
requirements ? 


National Water Main | 
Cleaning Company 
50 Church St., New York 7 


1221 Mortgage Guarantee Bidg., Atlanta 3, Ga. 

115 Peterboro St., Boston 15, Mass. 

205 West Wacker Drive, Chicago 6, III. 

421 B.M.A. Building, Kansas City 8, Mo. 

3812 Castellar St., Omaha 5, Neb. 

210 E. Franklin St., Richmond 19, Va. 

7103 Dale Ave., St. louis 17,Mo. [7% 

681 Market St., San Francisco 5, Calif. 

P. O. Box 887, Waco, Texas 

2028 Union Ave., Montreal 2, Canada 

576 Wall St., Winnipeg, Man., Canada 

Americo Rodriguez, Inc., P. O. Box 749, Mayaguez. 
Puerto Rico 

Mr. J. P. Orr, 519 Farnsworth Building, Memphis 3, 
Tenn. 
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Hall, J. P., Water Supt., Sinton, Tex. 
(Oct. '46) 

Hamilton, Jesse R., Supt., Water Dept., 
Empire Dist. Elec. Co., Marionville, 
Mo. (Oct. ’46) 

Haskell Water Dept., J. R. Gilstrap, 
Supt., Haskell, Tex. (Corp. M. Oct. '46) 


| Hauck, Arthur, Water Purveyor, Town 


Hall, Kearny, N.J. (Oct. ’46) 

Henderson, Kermit S., Supervisor, Filter 
Plant, 1606 Fairview Ave., Greensboro, 
N.C. (Oct. ’46) 

Hicks, Arthur Sidney, Civ. Engr., Charles 
Haydock, Cons. Engr., 311 Commercial 
Trust Bldg., Philadelphia 2, Pa. (Jan. 
’47) 

Highfill, J. J., Chemist, Water Dept., 
Route 5, Box 220, Muskogee, Okla. 
(Oct. '46) 

Holloway, Arthur H., Graduate Student, 
Johns Hopkins Univ., 704—3rd St., 
N.W., Washington 1, D.C. (Oct. '46) 

Holtzclaw, Leon V., Asst. Water Supt., 
1531—5Sth St., Port Arthur, Tex. (Oct. 
"46) 

Horn, Theodore C., Supt., Jericho Water 
Dist., East Norwich, N.Y. (Oct. '46) 
Howard, Roscoe R., Supt., Municipal 

Utilities, Slater, Mo. (Oct. ’46) 

Hoyos, Roberto Meneses, Engr., Reforma 
No. 12-103, Mexico, D.F., Mexico (Oct. 
’46) 

Humphrey, N. Allen, Sales Engr., Johns- 
Manville Corp., 917 State Planters Bank 
Bldg., Richmond, Va. (Oct. ’46) 


(Continued on page 34) 
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NEW SLUDGELESS WATER SOFTENER... 


RE AGENT TANKS 
AND CHEMICAL 
FEED PUMPS 


RAW WATER 


| 

Whe 


SOFTENED, FILTERED WATER TO SERVICE 


FILTER FILTER 


Permutit’ Spiractor applies established 
principles in a new way 


Permutit’s Spiractor—latest addition 
to modern cold lime or lime soda water 
treatment—operates on the principle 
of intimate contact with solid nuclei 
for accelerated precipitation. The con- 
ical container—itself a great saving in 
space over other type systems—is 
more than half filled with fine granules 
of calcium carbonate catalyst. Hard 
water and lime soda precipitant enter 
at bottom, mix at once, flow upward 
through catalyst bed. This tangential 
inflow gives a rising swirling motion 
that greatly speeds softening reaction 
by affording immediate contact be- 


tween chemically treated water and 
suspended granules. 


Precipitated hardness deposits on the 
surface of these granules which in- 
crease in size. There is no watery 
sludge; the enlarged granules are read- 
ily disposed of like moist sand grains. 
Detention period of the Spiractor is 
only five to ten minutes. 


For more information write The Per- 
mutit Company, Dept. JA12, 330 West 
42nd St., New York 18, N. Y. or Per- 
mutit Co. of Canada, Ltd., Montreal. 

*Trademark Reg. U. S. Pat. Off. 


PERMUTIT 


WATER CONDITIONING HEADQUARTERS 
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waters gotta be wasted 


to be sate/ 


Even those sparkling brooks that feed 
the water supply of smaller cities 
aren't as pure as they look. They 
drain stagnant marshes, flow past 
contaminating barnyards. 

Sparkling brooks aren't necessarily 
pure water. And if water isn't pure, 
it isn’t safe. 

Germ-laden water that has been 
treated with SOLVAY Liquid Chlorine 
is safe every second of every day. 
Municipal engineers rely on this chlo- 
rine bactericide to make water safe. 

Write Solvay for details of ‘’wash- 
ing” water to make it safe with 
SOLVAY Liquid Chlorine. 


SPECIFY QUALITY — SPECIFY SOLVAY” 


SOLVAY SALES CORPORATION 


Alkalies @nd Chemical Products Manufactured by 
The Solvay Process Company 


40 Rector Street New York 6, N. Y. 


LIQUID | 


CHLORINE 


| 


(Continued from page 32) 


Jennings, W. P., Supt., Water Dept., 
Galena Park, Tex. (Oct. 46) 

Johnson, Harry M., Water Supt., 100 W. 
Perry St., Walbridge, Ohio (Oct. '46) 
Jones, R. A., Chemist, Water Works 

1931 E. 31st St., Lorain, Ohio (Oct. '46) 
Jordan, Frank, Mayor, City Water Works, 
Brownfield, Tex. (Oct. ’46) 


| Kerby, F. F., Owner, Water Works, Box 


97, Sundown, Tex. (Oct. ’46) 
Kerr, Harry, Supt., Water Works, New 
Philadelphia, Ohio (Oct. ’46) 


_ Kress, M. A., Jackson Soft Water Service 


Co., 123 W. Wesley St., Jackson, Mich. 
(Oct. 


| Kyle, H. C., Water Supt., Angleton, Tex. 


(Oct. 


| LeFeber, Alfred, Cons. Engr., Temple Bar 


Bldg., Cincinnati, Ohio (Jan. ’47) 
Lehde, W. F., Plant Supervisor, 5211 Lee- 
land, Houston, Tex. (Oct. ’46) 
Leonard, O. M., San. Engr., Boyd E. 
Phelps, Inc., 622} Franklin St., Michi- 
gan City, Ind. (Oct. ’46) 
Listerman, Roy, Filter Plant Operator. 
R. R. No. 1, Stillwater, Okla. (Oct. '46) 


_ Lively, James P., Pres., Gauley Bridge 


Water Co., Box 2307, Charleston, W.Va. 
(Oct. '46) 

Lorio, Nezem J., Supt., Jefferson Parish 
Water Works No. 2, Marrero, La. (Oct. 

Love, Ancel, Supt., City Water Dept., 
Ardmore, Okla. (Oct. ’46) 

Loveless, Roger W., Assoc., Alden E. 
Stilson & Assoc., 630 E. Broad St., 
Columbus, Ohio (Oct. ’46) 

Martin, Herbert J., Meter Reader & Re- 
pairman, Water Dept., 539 Woodland 
Ave., Wooster, Ohio (Oct. '46) 

McClintock, John H., Chem. Engr., 
Humble Oil & Refining Co., Raytown, 
Tex. (Oct. '46) 

McKnight, J. H., Supt. of Water Works, 
Box 3, Bangs, Tex. (Oct. ’46) 


| Medcalf, E. A., Mayor, Bangs, Tex. (Oct. 


Messenger, Ira E., Supt., Water Works, 
331 N. Elmwood St., Medina, Ohio (Oct. 

Miller, V. C., Supt., Municipal Water 
Dept., Genoa, Ohio (Oct. '46) 


(Continued on page 36) 
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long abandoned...completely restored by Centriline , 


The Centriline process is a 
rapid, economical method 
of reconditioning pipe lines 
30” and larger. After clean- 
ing, a thoroughly premixed 
cement mortar lining of de- 
sired thickness is applied 
centrifugally without re- 
bound, This dense quality 
product is mechanically 
trowelled to a smooth finish 
providing maximum carry- 
ing capacity which is per- 
manently sustained. This 
work is performed under- 
ground, in place. 


BACK IN THE YEAR 1874, 
over a hundred thousand feet 
of 24"" and 36” wrought iron 
pipe were laid in the City of 
Rochester, New York — and 
continuously used until 1934. 
Mowever, during the entire 
sixty years numerous repairs 
were made on this main until 
finally leakage became so 
great that this pipe-line had to 
be completely abandoned. 

At the outbreak of the war 
industrial expansion in 
Rochester materially increased 
the burden of the water de- 
partment. To meet this emer- 
gency and to eliminate the ex- 


pense of purchasing water 


from outside sources, the city 
determined to investigate the 
possibility of reclaiming the 
important sections of this old 
line . . . and Centriline was 
called upon the scene. 

After cleaning, Centriline 
started to apply a sleek, new 
cement lining on September 
12th, 1944... . and finished the 
job on November 22nd . .. in 
record breaking time. Further- 
more, this old pipe-line which 
was abandoned ten years ago 
has been more than satisfac- 
torily restored... because 
today its carrying capacity 
is higher than the original 


coefficient. 


CENTRILINE CORPORATION 
Sey 142 CEDAR STREET - NEW YORK 6, N. Y. 
Restores and Protects Pipe-Line Carrying Capacity 
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(Continued from page 34) 


The Old Way Millham, Irving, Supt. of Public Works, 
atin S. Chestnut St., New Paltz, N.Y. (Oct. 
| 


Millspaugh, D. V., Water Works Supt., 
Clinton, Okla. (Oct. ’46) 

Moellmann, Walter H., Supt. of Water 
Plant, Board of Public Affairs, Elmore, 
Ohio (Oct. ’46) 

Moore, Richard H., Cons. Engr., Box 328, 
Asheboro, N.C. (Oct. '46) 

| Moorehead Water & Light Dept., Joseph 

| E. Young, Supt., Moorehead, Minn, 
(Corp. M. Jan. ’47) 

Morris, L. W., Meter Shop Foreman, City 
Water Works, Waco, Tex. (Oct. '46) 
Moser, Cecil Ramsey, C. R. Moser Eng. 
Co., 610 First Federal Savings & Loan 

Bldg., Jackson, Miss. (Oct. 46) 

Neill, J. F., Chief Operator, Surface Sup- 
ply, Graham, Tex. (Oct. 46) 

Nelson, Ralph M., Supt., Ada Water Co., 
Ada, Ohio (Oct. ’46) 

| Nolan, J. Donner, Secy.-Treas., Jefferson 

| Parish Water Works No. 2, Marrero, 

| 

| 


The New Way 


to locate pipe 


La. (Oct. '46) 

Osborne, J. L., see Viking Supply Co., The 

Osthoff, Richard H. L., Jr., Civ. Engr., 
U.S. Engr. Office, 177 Elmwood Ave., 
Bogota, N.J. (Oct. '46) 

Paulette, George W., Div. Mgr., Infilco, 
Inc., 413 Swetland Bldg., Cleveland 15, 
Ohio (Oct. ’46) 

Pebworth, W. E., Sales Mgr., Hersey Mfg. 
Co., 302 Great National Life Bldg., 
Dallas, Tex. (Oct. ’46) 

Pettit, Charles G., Asst. Chemist, Barber- 
ton Utilities Dept., Barberton, Ohio 
(Oct. '46) 


(Continued on page 38) 


with the 


M-SCOPE 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 

Eee | || GRADED TO ANY SPECIFICATION. 
PROMPT SHIPMENT IN BULK 
cae | OR IN BAGS OF 100 LB. EACH. 


. the instrument that takesevery bitofguess | | 
nid Inquiries Solicited. 


work out of locating buried ag valves, boxes, 
Northern Gravel Co. 


service stubs, etc. Write for bulletin No. 6. 
JOSEPH G. POLLARD CO., Inc. 

PIPE LINE EQUIPMENT P. O. Box 307, Muscatine, lowa 
145 Ashland Place, Brooklyn 1, N.Y. 
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¥ 


Cadger met ALL REQUIREMENTS 


There isa BADGER METER to meet your every requirement 
from a 54" household service to a 12” industrial installation. 


MODEL A-IOT 


BADGER METER MFG. CO. Milwaukee 10, Wis., U.S.A. 


Branch Offices: New York City - Chicago, Illinois - Waco, 
Texas - Portland, Ore. - Salt Lake City, Utah - Seattle, 


, f Wash. - Cincinnati, Ohio - Philadelphia, Pa. - Denver, Colo. 
* Worcester, Mass. - Kansas City, Mo. - Tampa, Fla. - 


Savannah, Ga. - Los Angeles, California 
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IF YOU HAVE A 
FEEDING PROBLEM 


INSTALL 


OMEGA 


CHEMICAL FEEDERS 


While we haven't yet tried to feed a hippo- 
potamus, we've handled some mighty big 
chemical feeding problems! Omega has just 
the right volumetric or gravimetric feeder to 
meet your requirements. The Omega Preci- 
sion Solution Feeder, a volumetric feeder of 
the most accurate type, requires no electricity. 
Without valves, diaphragm or pump, it feeds 
1/25 to 200 g.p.h. within 1% of rate set. 
Meter-paced control is easily accomplished 
for flow proportional feeding. 


OMEGA 
PRECISION 
SOLUTION 

FEEDER 


Write for information. 


OMEGA PRODUCTS 
Gravimetric, Volumetric and Solution Feeders 
Lime Slaking Equipment * Laboratory Stirrers 

Bucket Elevators 


OMEGA MACHINE CO. 


(Division of Builders Iron Foundry) 
61 CODDING STREET, PROVIDENCE 1, R. I. 


(Continued from page 36) 


Phelps, Boyd E., Pres., Boyd E. Phelps, 
Inc., 6224 Franklin St., Michigan City, 
Ind. (Oct. '46) 

Proudfit, W. M., see B & B Eng. & Supply 
Co., Inc. 

Quattlebaum, Alexander McQueen, Chief 
Engr., Quattlebaum Eng. Co., Johnston, 
S.C. (Oct. 

Rardon, George E., Supt. of Distr., City 
Hall, Fredonia, Kan. (Oct. '46) 

Raubenolt, C. H., Supt., Water Dept., 
Weston, Ohio (Oct. '46) 

Rich, Ford G., Chief Engr., Water Works, 
Geneva, Ohio (Oct. '46) 

Richards, John E., Dist. Engr., State 
Dept. of Health, 130 E. Sandusky, 
Bellefontaine, Ohio (Oct. ’46) 

Richardson, Andrew K., Salesman, Worth- 
ington-Gamon Meter Co., La Salle 
Hotel, South Bend, Ind. (Oct. ’46) 

Robinson, Clarence M., Dist. Engr., State 
Dept. of Health, Court House, Lancas- 
ter, Ohio (Oct. 

Robinson, Milton C., Mgr., Water Treat- 
ment Dept., Fred S. Renauld & Co., 
1014 W. 48th PI., Los Angeles 44, Calif. 
(Oct. ’46) 

Roe, Lewis T., Chemist, City Water Dept., 
Route No. 5, Emporia, Kan. (Oct. '46) 

Rohde, Theodore H., Sr. Asst. Supt., 
Bureau of Water Supply, 505 Municipal 
Bldg., Baltimore 2, Md. (Oct. ’46) 

Roth, B. F., Supt. of Utilities, 116 W. 
Spring St., Oxford, Ohio (Oct. '46) 

Rumberg, Carl, Tech. Staff, Electric Chem- 
ical Co., 8001 Franklin Blvd., Cleveland, 
Ohio (Oct. '46) 

Runnion, Marvin F., Mgr., Water Works 
System, Harlingen, Tex. (Oct. 46) 

Rutkin, N., Water Supply Operations, 
Eng. Sec., Headquarters 8th Army, 
APO 343, c/o Postmaster, San Fran- 
cisco, Calif. (Oct. '46) 

Sandlin, Gordon, Foreman, Natchitoches, 
La. (Oct. 

Schacht, F. E., Supt. of Public Works, 
West Chicago, Ill. (Oct. 46) 

Schoeppel, Walter C., Sales Repr., Worth- 
ington-Gamon Meter Co., 5907 Cheviot 
Rd., Cincinnati 11, Ohio (Oct. '46) 

Seidel, R. David, San. Engr., Floyd G. 
Browne & Assoc., Box 27, Marion, Ohio 
(Oct. '46) 


(Continued on page 40) 
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Installation of 17,000 feet of 21”, 24’ and 27” diameter American Concrete 
Cylinder Pipe for the Escondido Mutual Water Company, Escondido, California. 
Maximum operating design pressure on the water supply line — 150 pounds 


Some Pacts About 
AMERICAN CONCRETE CYLINDER PIPE 


— a development of American Pipe & Construction Co. 


Sixteen years ago the company began the development of a new type of concrete cylinder 
pipe in the small and medium diameters. This pipe was to provide water works engineers 
with a product of high strength, durability and maximum carrying capacity—at minimum cost. 
The result was American Concrete Cylinder Pipe. It possesses all these characteristics, plus 
ease and simplicity of installation. The advantages are proven in performance—nearly 
one-half million feet having been installed in major water supply lines in the West during 


the past five years. 


Available in diameters from 16” upwards, this product assures permanence and maximum 


performance at lowest cost. Descriptive literature will be mailed on request. 


LONG-LASTING WATER SUPPLY LINES 


Main Office and Plant Address: 4635 Firestone Boulevard, South Gate, California 
Mailing Address: P. O. Box 3428, Terminal Annex, Los Angeles 54 
Offices and Plants: Oakland, San Diego, South Gate, California + Portland, Oregon 
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HOW MUCH WATER 
Will Your City 
Need in 1955? 


Year to year planning can now be ter- 
minated. You can, with the aid of 
Layne, now make and carry out water 
expansion plans adequate to cover a ten 
year period of growth. 


A complete Layne Well Water System 
equipped with powerful, high efficiency 
Layne Vertical Turbine Pumps will be 
the finest investment for now—and the 
future. 


If you have plans for water system 
expansion, write fully. Layne engineers 
will gladly lend their cooperation— 
with no obligation to you. Write for 
catalogs. 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


WELLS ©PUMPS 
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Shepperd, E., Water Comr., Ballinger, 
Tex. (Oct. '46) 

Sigler, Clark & Winston, Cons. Engrs., 
S. C. Clark, Box 157, Weslaco, Tex. 
(Corp. M. Oct. '46) 

Sims, S. P., Sr., Water Supt., Woodville, 
Tex. (Oct. '46) 

Spaeder, Harold J., Engr., The Dorr Co., 
221 N. La Salle St., Chicago 1, Il. (Oct. 
"46) 

Spies, W. E., Dist. Engr., State Dept. of 
Health, Court House, Hamilton, Ohio 
(Oct. ’46) 

Stellingworth, David J., Supt. of Water 
Pumping, Water Dept., Jackson, Mich. 
(Oct. '46) 

Stewart, Edward J., Chief Clerk, N.Y. 
Dept. of Water Supply, Gas & Elec- 
tricity, 6565 Booth St., Forest Hills, 
N.Y. (Oct. '46) 

Stewart, M. B., Supt. of Water Dept., 
Shinnston, W.Va. (Oct. ’46) 

Sturtevant, F. L., Supt., Yucaipa Water 
Co. No. 1, Yucaipa, Calif. (Oct. '46) 

Supervielle, Fernando Fernandez, Gen. 
Mgr., Havana Water Works, 306 H St., 
Vedado, Havana, Cuba (Oct. '46) 

Taylor, Orville W., Water Div., U.S. Rub- 
ber Co., 1413 Myers Ave., Dunbar, 
W.Va. (Oct. 

Thomas, J. F. James, Chem. Engr., Dept. 
of Mines & Resources, 40 Lydia St., 
Ottawa, Ont., Can. (Jan. '47) 

Townsend, Ernest R., Chief Inspector, 
Water Dept., Toledo, Ohio (Oct. '46) 

Tuys, B. H., Chief Engr., Water & Light 
Dept., Teague, Tex. (Oct. ’46) 

Verink, Ellis D., Jr., Development Engr., 
Aluminum Co. of America, Box 1012, 
New Kensington, Pa. (Oct. "46) 

Viking Supply Co., The, J. L. Osborne, 
Sales Mgr., 2625 Elm St., Dallas 1, Tex. 
(Assoc. M. Jan. '46) 

Vincent, Anthony L., Mgr., Water Works, 
Box 127, Ceres, Calif. (Oct. '46) 

Walton, Village of, John Cranston, Supt., 
127 Delaware St., Walton, N.Y. (Corp. 
M. Oct. '46) 

Wasch, George, Foreman, Water Dept., 
404 Van Buren, Barberton, Ohio (Oct. 
’46) 

Werner, Bernard L., Assoc. Engr., Bureau 
of Water Supply, 4220 Oakford Ave., 
Baltimore 15, Md. (Oct. ’46) 

(Continued on page 42) 
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women 
camped on bis doorstep 


It really wasn’t his fault. 

An accident entirely beyond the 
water company’s control had deprived 
them of the use of one of their wells 
More water was desperately needed 
so the superintendent turned to a 
well which had been abandoned several 
years before because of the high man- 
ganese content of the water. 

The following Tuesday his office was 
crowded with women waving sheets, 
towels, pillow cases and what the de- 
partment stores describe as intimate 
garments—all spotted and stained by 
the manganese. 

The company sent out a hurry call 
for Calgon*, and a_ representative 
rushed to the scene. On-the-spot tests 
showed that Calgon would eliminate 
the trouble even when hypochlorite 
was being used as a bleach in launder- 
ing operations. Feeding was, there- 
fore, begun immediately. 

After the next wash-day, only two 
complaints were received, and they 
turned out to be in regard to the 
previous week. 

Normally, Calgon is used in thresh- 
old treatment in concentrations of | 
to 10 ppm. In these concentrations it 
controls manganese as well as iron, 
corrosion, prevents scale, eliminates 
“red water’ and stabilizes water after 
lime softening. Hundreds of major 
supply systems in all parts of the 
United States and in some foreign 
countries find it profitable to use 
Calgon regularly for one or more of 
these purposes. 

We will be glad to tell you exactly 
what Calgon can accomplish in your 
own situation. 


HAGAN 


HALL 
BUROMIN HAGAN BUILDING» 
CALGON PITTSBURGH 30 PA 


*T. M. Reg. U.S. Pat. OF. 
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STOP FISH 


BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 

The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation O fhicials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 No. Poinsettia Place, Hollywood 46, Calif. 
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Whiddon, Edward L., Asst. Supt. of Water 
Works, Wharton, Tex. (Oct. ’46) 

White, George W., Engr., Mueller Co., 
1226 N. Water St., Decatur, Ill. (Oct. 
"46) 

Wilhelm, George T., Jr. Asst., Supt. of 
Maint., Bureau of Water Supply, 5501 
Summerfield Ave., Baltimore 6, Md. 
(Oct. '46) 


| Willms, Paul Otto, Partner, F. A. Castilla 


y Cia, Box 99, Mexico, D.F., Mexico 
(Oct. 

Wilson, J. R., City Mgr., Odessa, Tex. 
(Oct. 

Wolfe, Watson, Plant Operator, 279 
Koutren St., Nelsonville, Ohio (Oct. '46) 

Young, Joseph E., see Moorehead Water 
& Light Dept. 


REINSTATEMENTS 


Bender, George C., Sales Engr., Rockwell 
Mfg. Co., 1342 Cherry St., Kalamazoo, 
Mich. (Apr. ’39) 

Claberg, Walter S., Architectural Assoc., 
Dept. of Water & Power, Box 3669 
Terminal Annex, Los Angeles 54, Calif. 
(Oct. ’34) 

Giesey, Jesse K., Supt. of Operations, 
Water Dept., 2243 Scottwood Ave., 
Toledo, Ohio (Sept. '19) 

Giquel, Rafael Sanchez, Chief Engr., Ha- 
vana Water Works, 117—27th St., 
Vedado, Havana, Cuba (July '38) 

Maglott, D. S., Dist. Engr., State Dept. of 
Health, 127 Troupe Ave., Bowling 
Green, Ohio (Apr. ’44) 

Shapiro, Robert, Chemist, 159-07—14th 
St., Beechhurst, N.Y. (July ’35) 

Warren, W. T., Water Supt., Water Dept., 
City Hall, Alva, Okla. (Oct. ’40) 

White, Horace L., Supt. of Water Dept., 
Williamsburg, Ohio (Oct. ’40) 

Wicker, E. P., Supt. of Filtration, R.F.D. 
No. 2, Sanford, N.C. (Sept. ’30) 

Zumwalt, J. J., Supt. of Water, 317 S. 
11th St., Frederick, Okla. (Oct. ’39) 


LOSSES 
Death 


McLaughlin, Martin J., Chief Engr., Dept. 
of Public Works, Water Bureau, 801 
City Hall Annex, Philadelphia 7, Pa. 
(Apr. ’42) M 


(Continued on page 44) 
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Not if they are Kennedy SAFETOPS! The dou- 
ble drain valve arrangement of these hydrants as- 
sures positive and complete drainage to a point far 
below the ground level, where Winter’s freezing 
fingers cannot reach. The drain valves close when 
the main valve is opened and automatically open 
when the main valve is shut—allowing every drop 
of water in the hydrant to escape into the earth. 


Winter or Summer, a SAFETOP responds in- 
stantly to the fireman’s spanner, allowing immedi- 
ate full-pressure flow from water main to hose. 


In addition, this hydrant has the Kennedy Safe- 
ty Breakable Section which minimizes repair cost 
and time when the hydrant is broken by a car or 
truck. One man can put a SAFETOP back in ser- 
vice in 25 minutes, without excavation and with 
parts costing only $6.00. Yet, the Kennedy SAFE- 
TOP costs no more than a conventional type 
hydrant. 


Write for complete details today. 


THE KENNEDY VALVE MFG. CO. 
ELMIRA, N. Y. y 


HYDRANT 


Oct. LD M 
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ZOO, 
3669 
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(Continued from page 42) 


Resignation 


Barclay, Joseph L., Hydrographer, Bureau 
of Water Works, 2411 S. Curson Ave., 
Los Angeles, Calif. (Jan. '41) 


Changes in Address 


Changes received between October 5 and 
November 5, 1946 


Arbuthnot, James B., 13 Walker St., Cam- 
bridge 38, Mass. (Oct. '46) 


Chapman, Howard W., S.A. San. Engr. 
(R), U.S. Public Health Service, 9205 


Saybrook Ave., Silver Spring, Md. (July | 


46) 

Colvin, Dean F., Field Engr., Infilco, Inc., 
244 Plymouth Bldg., Minneapolis 2, 
Minn. (July ’45) P 

Connell, C. H., Assoc. Prof. of Sanitation, 
Dept. of Preventive Medicine & Public 
Health, Univ. of Texas School of Medi- 
cine, Galveston, Tex. (Jan. ’38) P 


Connelly, John T., Sales Repr., The 
Kennedy Valve Mfg. Co., 411 W. Gray 
St., Elmira, N.Y. (Jan. ’46) 


Cook, James R., Medical Arts Bldg., San 
Juan, Puerto Rico (Jan. ’37) P 


Domogalla, Bernard, 2477 N. 39th St., 
Milwaukee 10, Wis. (Feb. ’26) P 

Dworsky, L. B., S.A. San. Engr., U.S. 
Public Health Service, 19th & Constitu- 
tion Aves., Washington, D.C. (Jan. ’46) 


Electric Chemical Co., C. V. Baker, 2317 
Rosewood Ave., Toledo, Ohio (Assoc. 
M. July ’36) 

Faye, Martin, 426 Van Siclen Ave., Brook- 
lyn 7, N.Y. (Apr. '43) P 

Franklin, W. M., 1800 Ewing Ave., Char- 
lotte, N.C. (July ’35) Fuller Award ’43. 


Gruetzmacher, Clarence S., 7818 W. Na- 
tional Ave., Milwaukee 4, Wis. (June 
AMP 

Harding, Robert W., Frost Bank Bldg., 
San Antonio, Tex. (Oct. '35) Fuller 
Award '46. 

Herron, William L., Box 88, Oswego, N.Y. 
(Oct. AM 

Hopkins, O. C., Sr. San. Engr., U.S. Public 
Health Service, State Planters Bank 
Bldg., Richmond 19, Va. (Jan. ’37) 

Jones, T. E., San. Engr., 106 Anna Rd., 
Oak Ridge, Tenn. (Jan. ’40) M 


Kaltenbach, Albert B., San. Engr., 6023 
Bellona Ave., Baltimore 12, Md. (Jan. 

Keefer, Harold T., 3524 Sidney St., St. 
Louis, Mo. (Oct. ’43) 

Lowe, Robert P., San. Engr., 3258 Lafonia 
Ave., Dormont, Pittsburgh 16, Pa. (Jan. 
"43) 

Mau, Gordon E., UNRRA, Tientsin, 
China, Headquarters 1st Marine Div., 
FPO, San Francisco, Calif. (July '43) 

Mcellvaine, William D., Jr., c/o Extension 
Div., University, Ala. (July ’46) 

Meissner, William A., Jr., 12604 Willard 
Ave., Garfield Heights, Ohio (July '38) 
M 

Moggio, W. A., Eng. Experiment Station, 
Louisiana State Univ., Baton Rouge 3, 
La. (Jan. ’40) 

Pfreimer, Harold A., 155 W. Windsor St., 
Reading, Pa. (July 

Phillips, Robert S., Capt., USA, 1309 
Glendale Ave., Durham, N.C. (Oct. ’35) 
MP 

Reece, Robert Howell, Instructor in Water 
Works & Mech. Eng., California Poly- 
technic, San Luis Obispo, Calif. (Oct. 

Rice, William J., Civ. Eng. Asst., Dept. of 
Water & Power, Box 3669 Terminal 
Annex, Los Angeles 54, Calif. (Oct. '44) 

Shillinger, William D., 1st Lt., USA, 1811 
Indiana Ave., Connersville, Ind. (Oct. 

Schaefer, Walter A., San. Engr., 8 Nut- 
grove St., White Plains, N.Y. (Jan. ’37) 

Singer, Robert, Box 161, Three Lakes, 
Wis. (Oct. ’43) 

Slee, Robert W., c/o Sawyer Elec. Mfg. 
Co., 5701 Smithway St., Los Angeles, 
Calif. (Jan. ’38) M 

Thoman, John R., U.S. Public Health 
Service, Office of Water Sanitation In- 
vestigations, E. 3rd & Kilgour Sts., 
Cincinnati 2, Ohio (Jan. 41) 

Ward, Harry W., 2122 ist St., Wyandotte, 
Mich. (Jan. ’38) 

Wedeman, John D., 105 Leming St., San 
Antonio, Tex. (Apr. 46) MP 

Woodson, John T., 506 Independence 
Bldg., Box 1503, Charlotte, N.C. (Jan. 

Wyckoff, Charles R., 46 Franklin Ave., 
Saranac Lake, N.Y. (Apr. 18) P 
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OR CLEPEN GABLE WATER SUPPLY 


ELEVATED 
STEEL TANKS 


PITTSBURGH 
DES MOINES 


Constant elevation of stored water 
in Pittsburgh-Des Moines steel tanks 
assures constant, reliable pressures 
at the point of service for every 
community consumer—regardless of 
high-demand periods, or temporary 
interruptions to pumping. Engi- 
neered design, precise fabrication 
and skilled erection provide the satis- 
faction which is guaranteed in each 
P-DM installation. Write for our latest 
brochure! 


PITTSBURGH - DES MOINES STEEL CO. 
PITTSBURGH, PA., 3424 NEVILLE ISLAND—DES MOINES, IOWA, 925 TUTTLE STREET 


NEW YORK, ROOM 921, 270 BROADWAY - CHICAGO, 1228 FIRST NATIONAL BANK BUILDI! 
eo 1229 PRAETORIAN BUILDING - gre FRANCISCO, 631 RIALTO BUILDING 
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(Continued from page 24) 


Gerard A. Rohlich recently resigned as Prof. of San. Eng. at 
Pennsylvania State College to accept a position as Assoc. Prof. of Hydr. & 
San. Eng. at the Univ. of Wisconsin. In addition to teaching, his duties 
in the new post will include supervision of sanitary engineering research 


at the university. 


John R. Thoman was recently commissioned an Asst. San. Engr. 
in the regular corps of the U.S. Public Health Service and assigned to the 
Water Sanitation Investigations Office at Cincinnati, Ohio. At the time 
of his commissioning, he had served for 2} years in the reserve on various 
sanitary engineering projects. Prior to joining the Service, Thoman was 
associated with the Chicago Pump Co. 


The Permutit Co. of New York recently acquired the Simplex 
Valve and Meter Co., Philadelphia, as a new subsidiary. In the reorgani- 
zation effected, Permutit’s Pres. H. W. Foulds has succeeded W. H. Roth 
as president of the subsidiary company, while Roth will become Simplex 
board chairman. The Simplex organization will continue to operate under 


its own name. 
(Continued on page 48) 


We are nationally known approved applicators of 
NO-OX-ID and Bituminous Coatings for treating 
Steel Standpipes, Elevated Water Tanks, Water 
Mains, Penstocks, Lockgates and other Water 
Works installations. 


IN CASES REQUIRING CATHODIC PROTECTION, WE RECOM- 
FREE MEND BITUMINOUS COATINGS TO ELIMINATE CORROSION AT 
WATER LEVELS AND ABOVE. 


| W.A.BRIGGS BITUMEN Co. 


3303 RICHMOND ST., PHILADELPHIA 34, PA. 
(New York Representative, telephone Chelsea 2-1676—Alfred Conhagen, Inc., 429 W. 17th St.,’N. Y.C.) 


» 
q 


WHEN THE MAIN 
VALVE IS OPEN 


OR PARTIALLY OPEN... 


CLOSED 


The Smith Fire Hydrant is so designed 


that the drain is open only when the 
main valve is completely closed. Water 
under pressure cannot pass through the 
drain in the event that the main valve 
is improperly closed, open or partially 


open. 


. 
EAST ORANGE Nf, NEW JERSEY 


THE DRAIN 
IS ALWAYS 
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(Continued from page 46) 


Martin J. McLaughlin, Director of Public Works, Philadel- 
phia, Pa., died on October 20, three days after he had entered the hos- 
pital for an examination. He was 55 years of age. 

A graduate of Villanova College, McLaughlin was appointed 
Deputy Chief Engineer of the Philadelphia Bureau of Highways in 
1928, from which time he served the city continuously. He became 
Director of Public Works in 1936, and remained in that position until 
1940 when he was appointed Air Field Engineer. In 1942 he became 
chief of the city’s water department, which position he held until Sep- 
tember 1945, when he was reappointed Director of Public Works. 


Linné C. Larson, recently relieved from active duty as a Major 
in the Army Corps of Engrs., has been admitted as a partner in the firm of 
Taylor and Taylor, Cons. Engrs., Los Angeles, Calif. Prior to his Army 
service, Larson was Jr. Mech. Engr. in the Los Angeles Dept. of Water. 


Thomas P. Browne, Mgr., Export Dept., The Permutit Co., New 
York, recently left for South America to make a study of water supply 
problems in Venezuela and Colombia. He also plans to visit Puerto Rico 
on his return trip, conferring with representatives of municipal and indus- 
trial water supplies concerning their water conditioning requirements. 


Economy Pumps, Inc., Hamilton, Ohio, has issued a new catalog, 
No. C746, dealing with high-efficiency, ball-bearing type DMD two-stage 
pumps, suitable in all clear water services where pressures of 100-170 psi. 
are required. The profusely illustrated bulletin gives complete details of 
construction as well as selection tables for the convenience of the purchaser. 


The Hays “Duo-Stop” and Pipe Saddle, a combination corpora- 
tion stop and saddle for cast-iron and steel service mains, is an innovation 
in the water works brass products field recently announced by the Hays 
Mfg. Co., Erie, Pa. The company has issued a four-page folder illustrating 
the new product and outlining its advantages over the malleable iron saddle 
and individual corporation stop now in general use. Copies may be ob- 
tained direct from the company by requesting Folder 105. 

(Continued on page 50) 


PREVENT WEAR AND CUTTING of rods, plungers and shafts by using 


i MABBS RAWHIDE PACKING 


MABBS 
ilies An Ideal Packing for Water Works and Sewage Pumps and Valves 


MABBS HYDRAULIC PACKING COMPANY, Inc. 1892 
431 S. Dearborn St., Chicago, III. 
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For Educational 
Laborotories 


For 
Manufacturing 
4 

Control 
Laboratories 


222: 
for 


Research 
le laboratories 


Do You Have | 
\ 


This Valuable | tz 


#UGlity 
hemicals 


Guide To 


4 For Process 


BAKER & ADAMSON 


REAGENTS and FINE CHEMICALS? 


Thousands of chemists the nation over are finding the 
200-page book of Baker & Adamson Laboratory Re- 
agents and Fine Chemicals a valuable guide to quality 
chemicals—for the Laboratory and for Industry. 

It contains extensive data on more than 1,000 purity 
products of A.C.S., U.S.P., N.F. and other grades. Many 


are idea-provoking chemicals for process research and 


product development, too, 

Everyone buying or specifying reagents and fine 
chemicals for laboratory, manufacturing, research, or 
educational purposes needs this book. If you have not 
yet received your free copy, write on business letter- 
head to nearest Sales and Technical Service Office below. a 


GENERAL CHEMICAL COMPANY 
BAKER & ADAMSON DIVISION 


PuRsTY Los Angeles* Minneapolis * 
Sen Francisco® * Seattle * Wenatchee (Wash.) Yakima (Wash.) 
In Wisconsin: General Chemical Wisconsin Corporation, Milwaukee, Wis. 


In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto® ¢ Vancouver® 
SETTING THE PACE tN CHEMICAL PuRITY SINCE 1882 


IN CHEMICALS * Complere stocks carried here. 


4 
ction 
ng 
= 
Or 
Ww 
ly 
>? 
e 
yf 
Fs 
- 
3 N 


50 JOURNAL—AMERICAN WATER WORKS ASSOCIATION 


(Continued from page 48) 

The Foxboro Co., Foxboro, Mass., has issued a new 36-page bul- 
letin, No. 277-1, entitled “Pneumatic Control Valves and Controller Acces- 
sories,” which gives a complete catalog of its products in that field. Pro- 
fusely illustrated, the bulletin includes detailed specifications on the various 
types of valves as well as information on computing valve sizes, with tables 
and formulas to assist in choosing the proper valve. 


Liquid Conditioning Corp., New York, has announced the 
“Liquon Sludge Contact Reactor,” a new unit which efficiently combines 
the operations of mixing raw water with coagulating chemicals, properly 
agitating the mixture, maintaining a suspended deep sludge bed or blanket 
of previously accumulated precipitates, completely separating the clarified 
water from the sltidge and concentrating the impurity-saturated sludge for 
minimum volume of blowoff. 

It is claimed that the new device is equally well adapted for coagulation 
of turbid, colored waters, for softening of hard well waters by lime-soda, 
for simultaneously softening and clarifying hard surface waters and for re- 
moval of iron, manganese, silica or fluorides from water. Full information 
is available from the company’s office at 423 W. 126th St., New York. 


(Continued on page 52) 


KLETT SUMMERSON 
ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 


Can be used for any de- 
termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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AVERAGE CAPACITY 1,000,000 Gallons 
Gallons _DANLY REQUIREMENTS 
PRELOAD 
2,000,000 RESERVE CAPACITY 
FOR EMERGENCY 
FIRE AND 
SPRINKLER SERVICE 


ARE YOU BUYING ELEVATED WATER STORAGE ? 
THEN check the following: THE advantages of Preload Tanks are: 


1. Original cost per gallon ? I. They provide the same required storage 
capacity for daily consumption demands 
above a specified elevation. 


2- How often (years) is cleaning and painting 


required ? 
‘ PA 2. They also provide from 100% to 200% 
3. Melniensene cost per million gallons per additional storage capacity, as shown above, 
years for emergencies, fires and lawn sprinkling, 
B. le it attractive? at little or no extra cost. 


3. They are inconspicuous and architecturally 
attractive and do not detract from com- 
munity values. 


6. How do the neighbors feel about it? 4. They require no cleaning and painting and 
little or no maintenance costs. 


5. Does it enhance or detract from property 
and community values ? 


The above sketch tells a graphic story. It 
shows a comparison of a typical Preload Tank 5. Preload tanks can be built immediately using 
and an ordinary tank and tower. local materials and labor. 


Preload Tanks are wound with high tensile wire (200,000 + psi.) prestressed to 150,000 psi. 
and are guaranteed to be leakproof and crackproof and to have the lowest possible maintenance 
costs. We have designed and built over 500 prestressed concrete tanks. Write for our literature 
and send us your tank problems. We will solve them for you. 


THE ELOAD CORPORATION 


420 LEXINGTON AVENUE, NEW YORK 17, N. Y. 
Boston—New York—Chicago— Washington —St. Louis— Mexico City —Bogota, S. A. 
In Canada Designers and Builders of Prestressed 


THE PRELOAD COMPANY OF CANADA LIMITED Concrete Structures. Prestressed Con- 
1405 Peel Street, Montreal crete Storage Tanks and Pressure Pipe. 


Toronto, Ont. Halifax, N. S. — Cement Lining 30” Pipe and larger. 
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(Continued from page 50) 
NEW YORK SECTION MEETING 


The Fall Meeting of the New York Section, held October 3 and 4 at 
the De Witt Clinton Hotel in Albany, opened with an inspection trip 
through the State Dept. of Health Water & Sewage Labs., conducted by 
F. Wellington Gilcreas, Asst. Director. Following the special demonstra- 
tons of water and sewage analyses, an open discussion was held, covering 
the latest procedures of analysis. 

At the luncheon which followed, the Hon. Erastus Corning, Mayor of 
Albany, welcomed the delegates. Gov. Dewey, who was scheduled to at- 
tend, was unavoidably absent. 

A prominent feature of the afternoon program was a discussion of the 
New York State Employees’ Retirement System by a representative from 
that department. All water works in the state were invited to participate 
in the program. 

Reeves Newsom, Village Mgr. of Scarsdale, presented an outline of 
a “Simplified System of Accounting for Average Municipal Water Works” 
developing a practical adaptation of the system outlined in the Associa- 
tion’s Manual of Water Works Accounting. 

Samuel F. Newkirk Jr., Engr. & Supt. of the Elizabeth, N.J., Board 
of Water Comrs., presented a paper, entitled “Water Meters—Their Types 
and Uses,” in which he outlined the types and sizes of meters required for 
the different kinds of services. 

A.W.W.A. President Wendell R. LaDue presented the Banquet ad- 
dress, discussing the various current problems of the field as he had become 
acquainted with them throughout the country during his attendance at 
A.W.W.A. Section meetings. 

Technical sessions during the second day of the meeting were con- 
ducted in the form of panel discussions, led by Simon P. Carman, Supt. & 
Engr. of the Binghamton Bureau of Water. To give direction to the dis- 
cussions, each was opened by the presentation of a prepared address. 

Philip B. Niles, Asst. Vice-Pres., Water Works Service Co., New 
York, initiated the panel on “Public Relations” with a detailed outline of 
that subject. The general discussion which followed was augmented by 
prepared statements by William H. Ogden, Pres., South Bay Consolidated 
Water Co., Glen Cove, touching on the unification of water plants, and by 
Elon P. Stewart, Chief Engr., Syracuse Div. of Water. 

Discussion of the “Material Supply Situation” was introduced jointly 
by T. E. Veltfort, Mgr., Copper & Brass Research Assn., New York, cover- 
ing non-ferrous metals, and S. E. Linderman, Exec. Vice-Chairman, Cast- 
Iron Pressure Pipe Inst., Washington, D.C., regarding ferrous metals. 
Further data on the subject were given in a paper submitted by Paul B. 
Vallé, Chief, Utilities Branch, Equip. Div., Civilian Production Adminis- 


(Continued on page 54) 
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CYANAMID 


CYANAMID through the control of its basic raw 
materials can assure you of a uniform high quality 
product at all times. 

It assists in the removal of taste and odor. 

It is and remains free flowing. 

It is less corrosive than other coagulants. 

It does NOT clog the dry feed machine. 

It precipitates over a much wider pH range than 
other coagulants. 

Your inquiry is invited on CYANAMID quality 
Sulphate of Alumina. 


AMERICAN CYANAMID COMPANY 


INDUSTRIAL CHEMICALS DIVISION ¢ 30 ROCKEFELLER PLAZA * NEW YORK 20, N. Y. 
DISTRICT OFFICES: Boston, Mass.; Philadelphia, Pa.; Baltimore, Md.; Charlotte, N. C.; 
Cleveland, Ohio; Chicago, Ill.; Kalamazoo, Mich. ; Detroit, Mich. ; St. Louis, Mo. ; Azusa, Calif. 


FOR NEW IDEAS ABOUT... 


Automatic Control in 
Water Pumping Stations ° 


BULLETIN 386 describes a new, compact, , | 
complete cabinet control unit made by © 
Foxboro for smaller water pumping sta- 
tions... the only self-contained measuring 
and controlling system that avoids com- 
plicated installation problems and offers 
these advantages — 

Records of flow and altitude combined 
on same daily chart-Master Meter 
equipped with integrator for instant read- ~_ 
ing of totalized flow. Fully automatic — 
operation of pumps by Rotax Controller. | 
Indicating draw-down gauge with hand ~ 
pump for periodic check readings. 

Install this latest type of control. Write 
for bulletin. The Foxboro Co., 150 Nepon- 
set Avenue, Foxboro, Mass., U. S. A. 
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(Continued from page 52) 


tration, Washington, D.C. In outlining the difficulties involved in ob- 
taining materials, Vallé advised that his office would endeavor to be of as- 
sistance where requirements were urgent. Pointing out the fact that short- 
ages existed in all branches of industry, he asked for an understanding of 
the difficulties of the CPA situation. 

The final panel, on “Daily Operating Reports and Cost Data,” was 
introduced by Frank D. Behan, Plant Operator, Plattsburg, who outlined 
a simple, but effective, method of recording for the small water works. 

John M. Diven, Engr., The Leadite Co., Inc., New York, presented 
the Membership Committee report, announcing an immediate campaign 
to increase section membership. It was called to the attention of members 
that only about half the communities of the state are represented on the 
present membership rolls. 

For a second year, the club-room type of entertainment was provided, 
with cocktail parties before and after the banquet. It was generally agreed 
that this type of entertainment provided the best opportunity for getting 


together a large group. 
R. K. BLANCHARD 


Secretary-Treasurer 
(Continued on page 56) 


LaMOTTE CHLORINE 


CONTROL UNITS 
Tap-full to a Torrent A series of units developed for the control 


of chlorine dosage in the treatment of 
~ water for municipal supply, swimming 
Deep Well Turbine Pumps 1, condensing, cooling, sewage and a 
ost of industrial uses. This equipment 
embodies the results of the latest de- 
velopments in the use of the o-Tolidine 
Method for the determination of active 
chlorine. 
Illustrated is the standard LaMotte Chlo- 
rine Comparator, range 0.1 to 1.0 ppm. of 
ae. Price $12.50 f.o.b. Towson 4, 
Md. 


Capacities up to 30,000 g.p.m. 
Illustrated literature on these units is 


available upon request, also special reports 
on chlorine control. 


If you do not have the LaMotte ABC of 


PUMP DIVISION pH Control, a complimentary copy will 
Feed Machinery Corporation be sent upon request without obligation. 
Factories: 301 W. Ave. 26, Los Angeles 31, Calif. LaMotte Chemical Products Company 


Quincy, Ill. Canton 6, Obie Dept. AWA Towson 4, Maryland 
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AND DRY BRAIDED FIBREX 


A DEPENDABLE SELF-CAULK- 

ING JOINT COMPOUND FOR 

CAST IRON BELL AND SPIGOT 
WATER MAINS 


_| 
| DRY BRAIDED FIBREX 


USED LIKE BRAIDED JUTE 
WILL NOT BREED BACTERIA 


A SANITARY Packing used in jointing 
bell and spigot pipe for water, sewer mains 
and soil pipe. 


FIBREX was designed for use with Hydro- 
Tite and other self-caulking compounds, but 
is entirely suitable also for joints made with 
lead, and for Sani-Tite and other asphalt 
sewer joint compounds. Thousands of 
pounds of Fibrex are already in service on 
water lines throughout the country. 


HYDRO-TITE is self-caulking 
sulphur base jointing compound used to 
joint bell and spigot cast iron water 
mains and soil pipe. It comes in powder 
form which insures uniformity and quick 
melting. 

When poured into a joint, HYDRO- 
TITE immediately solidifies upon con- 
tact with the metal and bonds to both 
the surfaces of the bell and the spigot 
for the entire depth of the joint. It 
requires no caulking and after pouring 
a joint, water pressure may be immedi- 
ately applied. 

HYDRO-TITE is easy to use, no 
skill being required to make joints that 
are tight from the start. Joints made 
with HYDRO-TITE will stand any pres- 
sure the pipe will stand. 


HYDRAULIC DEVELOPMENT CORPORATION 


Main Sales Office: 50 CHURCH STREET, NEW YORK 7, N. Y. 
Works: WEST MEDFORD STATION, BOSTON 56, MASS. 
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(Continued from page 54) 
OHIO SECTION MEETING 


More than 300 members and guests of the Ohio Section convened at 
the Fort Hayes Hotel, Columbus, Ohio, on October 10-12, at that section’s 
eighth annual meeting. In addition to the 241 registrants, more than 60 
students from Ohio State Univ. attended the various technical sessions. 

Included on the program were eighteen formal papers, covering vir- 
tually every phase of water works practice, two panel discussions and a 
“question box” session. T. R. Lathrop, State Dept. of Health San. Engr., 
led the panel discussions on purification and operation, which turned out 
to be the most popular feature of the technical program. 

The business luncheon on October 11 was featured by A.W.W.A. 
President Wendell R. LaDue’s address, entitled “The Personnel Equation 
in Water Works.” 

In addition to the regular reports of section members, two guest speak- 
ers addressed the meeting. Capt. Gerald Vernotzy of the Akron Fire Dept. 
discussed the need for co-operation between fire and water departments in 
a paper entitled “The Fire Hydrant Squirts the Man.” In his talk, Ver- 
notzy emphasized the increasing interest of fire department officials in such 
water utility matters as hydrant locations, pressures, flows and pipeline 
studies. William S. Evatt, Columbus attorney and former State Tax 
Comr. and Asst. Atty. Gen., presented a paper on “Revenue Bonds vs. 
General Obligation Bonds for Water Works Financing,” an exceptionally 
clear outline of the problems involved and considerations in their solution. 

At the annual banquet, two outgoing officers were honored. Past Sec- 
tion Chairman L. T. Fawcett was presented with a gift by President LaDue 
in behalf of the section. Past Secretary-Treasurer L. J. Hoffman was then 
designated as George Warren Fuller Awardee for his important role in the 
growth and advancement of the section. 

Following these presentations, a new section award, “The Wendell R. 
LaDue Citation,” was announced. This citation, represented by a scroll, 

(Continued on page 58) 


fr a headache! 


FERRI- FLOC 


Apply to affected water in small doses. 
Relief should immediate. 


Tennessee Corporation, Dept. AWW, Atlanta, Georgia 
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Rate of flow, as recorded 
on chart, forms a 
perfect circle. 


PRECISION CONTROL OF FLOW ASSURED 
with BUILDERS CONTROLLER 


The chart tells the story — there’s no “hunting” with Builders direct acting 
rate of flow Controller! Anti-friction bearings throughout and close 
hydraulic coupling between diaphragm and Venturi tube permit quick 
response to the slightest change in flow, without lag or over run — com- 
pensating for every variation in filter head. The valve path is entirely 
clear of air pockets; Model RCE has the least tendency to “hunt” of any 
waterworks controller. Builders design combines nearly a half century of 
laboratory research and the practical experience of leading waterworks 
engineers. 

For Bulletin 321B with the complete story of accuracy, low maintenance 
and perfect control, address Builders-Providence, Inc., 25 Codding Street, 
Providence 1, R. I. 

BUILDERS PRODUCTS 


Venturi, Propeloflo and Orifice Meters * Type M and Flo-Watch Instruments * Venturi 
Filter Controllers and Gauges * Master Controllers * Kennison Nozzles * Chronoflo 
Telemeters * Conveyor Scales 


BUILDERS PROVIDENCE 
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(Continued from page 56) 


is to be presented to those members who have demonstrated their sustained 
interest in water works affairs by twenty or more years of continuous Ac- 
tive Membership in the Association. First awards were presented by 
A.W.W.A. Director Harvey P. Jones to the following : 

35 Years Membership: A. G. Levy, Philip Burgess. 

30 Years Membership: Charles P. Hoover, F. H. Waring. 

25 Years Membership: J. W. Ellms, Isador W. Mendelsohn, L. A. 
Marshall, J. S. Gettrust, George N. Schoonmaker. ; 

20 Years Membership: Philip J. O’Connor, William I. VanArnum, 
A. S. Hibbs, Harvey P. Jones, W. W. Morehouse, Clarence B. Hoover, 
Frank W. Jones, Frank Tolles, Carl C. Walker Jr., The Babcock & Wilcox 
Co., J. B. Romer, D. A. Russell, T. R. Lathrop, Floyd G. Browne, C. W. 
Foulk, W. L. Havens, Fred W. Hanks Co., John C. Prior. 

The social program included, in addition to the fine banquet floor 
show, ladies’ bridge and sightseeing trips and “Club Room” and cocktail 
hour entertainment for the men. 

F. P. FiscHER 
Secretary-Treasurer 


(Continued on page 60) 


No caulking .-- 


to dig large bell holes Fire Hydrants 
Standard—"Traffic 
Model”—Flush Type— 
Water Crane Type 


Gate Valves 


Non-Rising Stem—Outside 
Screw and Yoke—Hub End— 
Flanged End—Ends to Fit Any 
Type Pipe 


Al4a—Floor Stands, Shear Gates— 


how cod Tapping Sleeves and Valves—Flap 


rkman permanen how 


no need 


large savings 


| Haymani 


‘PERMANENT, SELF-SEAL 
COMPOUND FOR BELL AND 
$PIGOT CAST IRON WATER MAINS 


FREE 
ittustratep 
BULLETIN 


MICHAEL HAYMAN & CO., (Z 


INCORPORATED Brothers Mfg. Co., Inc. 


ESTABLISHED 1869 
862 East Ferry St. Buffalo 11, N. Y. | Main at 14th Street, Louisville 3, Ky. 
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Pipe 


A.W.W.A. Spec ificatio 
HAS STRENGTH 


2500 


Write for full information on ARMCO Spiral Welded Steel Pipe 
(diameters 6 to 36 inches, wall thicknesses 7/64 to 12-inch). 
Armco Drainage & Metal Products, Inc., Welded Pipe Sales 
Division, 2775 Curtis Street, Middletown, Ohio. 


*Ultimate strength 50,000-60,000 psi.; yield strength 
30,000-40,000 psi.; elongation in 2 inches, 30%. ¢ —S ) 


ARMCO STEEL PIPE 
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(Continued from page 58) 
KENTUCKY-TENNESSEE SECTION MEETING 


The Kentucky-Tennessee Section held its first postwar meeting at 
the Andrew Johnson Hotel, Knoxville, Tenn., October 28-30. Total 
registration was 108, including 10 ladies. 

Representing the parent organization were A.W.W.A. President 
Wendell R. LaDue and Secretary Harry E. Jordan, both of whom ad- 
dressed the delegates. President LaDue spoke on the subject “Water 
Works as a Business or Profession” and Secretary Jordan on “Some Basic 
Policies of the American Water Works Association.” 

Section Chairman John J. Quinn opened the technical sessions, intro- 
ducing J. H. Anderson, Chairman, Knoxville Utilities Board, who wel- 
comed the group to the city. Henry M. Gerber, Pres., Louisville, Ky., 
Water Works, responded for the section. 

First on the program was an illustrated talk by C. E. Eubanks, Engr., 
Knoxville Bureau of Water, covering the use of radio communications 
systems by utilities. The program of the Knoxville water department was 
explained in detail to show how the use of radio increased the efficiency of 
operation and maintenance. 

Talks by R. N. Aston, Mathieson Alkali Works, Niagara Falls, N.Y., 
on “The Use of Chlorine Dioxide for Water Treatment Purposes” and by 
Joe Chamberlain, Tech. Service Dept., Wallace & Tiernan Co., Inc., New- 
ark, N.J., on “Break-Point Chlorination Progress” were followed by gen- 
eral discussion which brought out the various advantages and disadvantages 
of each of the processes. 

On the expressed preference of the section members, the remaining 
technical sessions were conducted by the panel discussion method. Leading 
off the panel on “Public Relations” was a motion picture and talk by E. E. 
Jacobson of Lexington, Ky., who covered the employee training problem. 
The general public relations discussion which followed was led by Henry 
M. Gerber, Chairman, and C. M. McCord, Robert P. Coldiron and Max 
Bartlett. 

A panel on “General Water Works Problems,” led by William H. 
Lovejoy, Chairman, Clark J. Cramer, B. E. Payne and R. R. Harris, 
covered among other subjects the 1946 drinking water standards of the 
U.S. Public Health Service. Considerable time was spent on the question 
of whether the coliform index was a valid measure of the effectiveness of 
water treatment. 

The final panel on “Stream Pollution as Related to Water Supplies” 
was conducted by S. L. Jones, Chairman; R. R. Harris; F. W. Kittrell; 
and W. J. Eldridge. Brief résumés of stream pollution control progress in 
Tennessee and Kentucky by R. P. Farrell and R. R. Harris, respectively, 
State Health Dept. engineers, introduced the subject. So much interest 


(Continued on page 62) 
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rom top bottom 


AMERICAN DEEP WELL TURBINES 
are designed for long 
efficient service 


MOTOR—Enclosed type keeps moisture and dirt 
out of working parts. Hollow shaft design simpli- 
fies installation and adjustment of pump rotating 
element at top of motor. Available also for engine 
or dual drive with right angle gear unit. 


DISCHARGE HEAD—Deep bronze packing box, grease 
sealed, bronze seal rings and gland, and connections 
for vent to atmosphere and prelubrication line . . . de- 
signed for high pressure with minimum leakage. Top line 
shaft bearing eliminates whipping through packing box. 


COLUMN—Full weight steel pipe in standard 10’ lengths. 
Flanged construction for sizes over 7". Bronze bearing 
housings and guides at each joint. Water lubricated, 
fluieed rubber bearings at non-corrosive wearing sur- 
faces of shaft. 


BOWL ASSEMBLY—Flanged upper and lower bearings, 
provided with renewable bronze bearing bushings. 
Flanged bowls, with uniform and smooth water pas- 
sages, and renewable bronze wearing rings and bear- 
ings. Bronze enclosed impellers have uniform, hand 
finished water passages. Given a final machining after 
assembly on shaft to insure correct running clearances 
and rotative balance. Stainless steel pump shaft with 
stainless steel locking device to firmly position each 
impeller to shaft. 


SUCTION PIPE—Full weight steel, screws on to lower 
bearing. One ten foot length generally recommended. 


STRAINER—Sturdy, galvanized, taper type. Generally 
recommended to protect bowl assembly. 


Also... Split Case Booster Pumps in a wide range of capacities 


IN OUR 78TH YEAR 


Ee, Pumping, Sewage Treatment, and 


112 North Broadway \ [AMERICAN] Water Purification Equipment 
AURORA, ILLINOIS mise RESEARCH ENGINEERING - MANUFACTURING 


Offices: Chicago * New York * Cleveland + Cincinnati » Kansas City + Sales Representatives throughout the World 
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(Continued from page 60) 


was expressed that the discussions carried beyond the time scheduled and 
had to be halted to permit W. H. Wisely, Exec. Secy., and George S. Rus- 
sell, Vice-Pres., Federation of Sewage Works Associations to discuss the 
Federation’s program and to outline the plans for organization of a local 
section in the Kentucky-Tennessee area. 

Following adjournment of the A.W.W.A. session, interested members 
remained to hold an organization meeting of the Kentucky-Tennessee In- 
dustrial Waste and Sewage Works Association. At that session by-laws 
were adopted, 40 charter members registered and the following officers 
elected: F. C. Dugan, Chairman; J. R. Fleming, Vice-Chairman; R. P. 
Farrell, Secy.; and James Ellis, Repr. to the Board of Control of the Feder- 
ation. 

Entertainment for the Section Meeting included: a social hour, dur- 
ing which technical motion pictures were shown, with special entertain- 
ment features between shows; the annual dinner-dance; and the luncheon 
at the Knoxville Filtration Plant, given by the Knoxville Utilities Board 
immediately following adjournment of the technical sessions. 

R. P. FARRELL 
Secretary-Treasurer 


PROTECT YOUR HOME FROM IMPORTANT SAVINGS 
TUBERCULOSIS to make when laying Bell & Spigot Lines 


REPEATED HYPOCHLORITE 
FLUSHINGS 

_@ TIME CONSUMED IN RE-STERI- 
LIZATION. Put lines in service at once 

@e UNWARRANTED WASTE OF 
WATER 

e@ EXTRA TIME IN MAKING WET 
JOINTS 


USE A HYDE-RO RING 


CHRISTMAS: ‘SEALS | 


IN EACH JOINT 


| This simple rubber device prevents recontami nation, 


A “hristmas Gift 
still at the 
PREWAR PRICE | PRODUCTS Co. 


holds back water from leaky valves, gives dry joints, 
saves its cost over and over. Sizes 4’’ to 12”. 


Works with Tegul-MINERALEAD, Portland Ce- 
ment and Lead. For complete information, write 
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Aluminum Structures Perryman 
Maintenance Practices Fisher, Heller 


Joint Water and Sewer Accounts 
Thompson, Smith, Berry, Tempest 


Pennsylvania Municipal Authorities 
Ray, Jacobs, Bankson 


Regional Supplies Classen, Billings 
Corrosion Control Trowbridge, Leedom 


Administrative Problems 
Beauvais, Hatcher, Webb 


FCC Rules for Utility Radio Service 
~ Index for 1946 Journal ~ 


Published Monthly 
at Prince and Lemon Streets, Lancaster, Pa. 
by the 
AMERICAN WATER WORKS ASSOCIATION 


Incor porated 


500 FIFTH AVENUE, NEW YORK 18, N. Y. 


Copyright, 1946, by the American Water Works Association, Inc. 
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Fire and water departments the world 
over have a warm feeling for any 
Mathews Hydrant, and with good 
reason—it doesn’t run out on the 
o8 team. Weather makes no difference 
“2 to it—it works in summer, when the 
and it works the same, 
sure way in winter—which is what 
fire-fighters like about it, and 
have liked about it for genera- 
tions. 
All working pat 
in a removable 
signed as to be a perfect barrier 
against rain, snow, and hydrant 
water. A Mathews is not subjected to 
strain as the ground freezes, for its 
tough “Sand-Spun”’ protection case, 
free to move UP and down, takes the 
thrust. If ever damaged, a Mathews 
can be back in service in no time— 
it’s a matter of minutes to unscrew 
the barrel and replace it; besides, it’s 
all an above-pavement job. The 
Mathews is 4 marvel of inventive- 
ness; in fact, it is a mechanical 


triumph. 


going’s easy; 


* 
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barrel, so de- 
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Made by R.D. WOOD Company 


PUBLIC LE 
DGER BUILD 
INDEPENDENCE SQUARE, PHILADELPHIA 


CENTRIFUGALLY 

ed AND MOLDS) AND 
- WOOD GATE VALVES 


PUBLISE 
SHED MONT 
HLY AT PRINCE AND LEMON Srts., L 
=MON Sts., LANCASTER, PA 


Entered as second 
class matter January 23, 1943, at e Post Offi “9 under th 
th ce at Lancaster, Pa 


Accepted for mailing ata spec ial rate of postage provided for In 
section 1103, Act of October 1917 0) ea 1918 
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ALCO ELECTRIC- 
WELDED STEEL PIPE 
is the Pipe to Lay 


ALCO ELECTRIC-WELDED STEEL PIPE is extensively used and 
extremely popular. And for good, solid reasons! 


It is strong, dependable, durable, long-lived. It is smooth, 
gives maximum flow and capacity. It is light in weight, easy to 
handle-—comes in long lengths, requiring minimum joints—ad- 
vantages that mean faster, lower-cost installations. 


Plan now to use ALCO ELECTRIC-WELDED STEEL PIPE for 
water, sewer, gas, and oil lines. Now is the time to get ready. 
Tell us your requirements and let us help you. 
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CLASSIFIED INDEX OF 
ADVERTISERS’ PRODUCTS 


Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 

Darco Corp. 
Industrial Chemical Sales Div. 
Aerators (Air Diffusers): 
American Water Softener Co. 
American Well Works 
Carborundum Co., Refractories Div. 
Infilco, Inc. 

Liquid Conditioning Corp. 
Permutit Co. 

Refinite Corp. 

Vogt Mfg. Co. 

Agitators: 

Chicago Bridge & Iron Co. 
Dorr Co. 

Infilco, Inc. 


Air Compressors: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Co. 

Ammonia, Anhydrous: 

General Chemical Co. 

Mathieson Alkali Works (Inc.) 


Ammonia Receivers: 
Chicago Bridge & Iron Co. 
Worthington Pump & Mach. Corp. 


Ammoniators: 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Calcium Hypochlorite: 
Mathieson Alkali Works (Inc.) 


Calking Materials: 
Lead Industries Assn. 


Cement Mortar Lining: 
Centriline Corp. 


Chemical Cleaning of Water 
Mains: 
Dowell Incorporated 


Chemical Feed Apparatus: 

American Water Softener Co. 

Builders-Providence, Inc. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Permutit Co. 

Proportioneers, Inc. 

Refinite Corp. 

Ross Valve Mfg. Co. 

Simplex Valve & Meter Co. 

Syntron Co. 

Wallace & Tiernan Co., Inc. 


Chemical Scale Removal Serv- 
ces: 
Dowell Incorporated 


Chemists and Engineers: 
(See Prof. Services, pp. 25-27) 


Chlorinators: 
Proportioneers, Inc. 
Wallace & Tiernan Co., Inc. 


Chlorine Comparators: 
Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 
Mathieson Alkali Works (Inc.) 
Solvay Sales Corp. 

Wallace & Tiernan Co., Inc. 


Clamps and Sleeves, Pipe: 
James B. Clow & Sons 

Dresser Mfg. Co. 

M. Greenberg’s Sons 

Grinnell Co. 

A. P. Smith Mfg. Co. 

Warren Foundry & Pipe Co. 


Clamps, Bell Joint: 
Dresser Mfg. Co. 
Grinnell Co. 


Clamps, Pipe Repair: 
James B. Clow & Sons 
Dresser Mfg. Co. 


Clarifiers: 

American Well Works 
Dorr Co. 

Infilco, Inc. 

Liquid Conditioning Corp. 
Permutit Co. 

Refinite Corp. 


Cleaning Water Mains: 
National Water Main Cleaning Co. 


Coagulation Control: 
Philadelphia Quartz Co. 


Cocks, Curb and Corporation: 
Hays Mfg. Co. 
A. P. Smith Mfg. Co. 


Compressors, Portable: 
Northrop & Co., Inc. 
Worthington Pump & Mach. Corp. 


Condensers: 
United States Pipe & Foundry Co. 


Contractors, Water Supply: 
A. D. Cook, Inc. 
Layne & Bowler, Inc. 


Control, Electric: 
General Electric Co. 


Controllers, Liquid Level, 
Rate of Flow: 

Builders-Providence, Inc. 

Foxboro Co., The 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Copper Sheets: 

American Brass Co. 

Copper Sulfate: 

General Chemical Co. 

Tennessee Corp. 

Corrosion Control: 

Calgon, Inc. 

Couplings, Flexible: 

DeLaval Steam Turbine Co. 


Culture Media: 
Difco Laboratories, Inc. 
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Diaphragms, Pump: 
Dorr Co. 

Edson Corp. 
Proportioneers, Inc. 


Engines, Hydraulic: 
Ross Valve Mfg. Co. 


Engineers and Chemists: 
(See aia of Experts, pp. 25- 
27 


Feed Water Treatment: 
Calgon, Inc. 

Infilco. Inc. 

Liquid Conditioning Corp. 
Refinite Corp. 


Ferric Sulfate: 
Tennessee Corp. 


Filter Materials: 
Anthracite Equipment Corp. 
Infilco, Inc. 

Northern Gravel Co. 


Filters, incl. Feed Water: 
American Water Softener Co. 
Belco Industrial Equipment Diy. 
Chicago Bridge & Iron Co. 
Dorr Co. 

Graver Tank & Mfg. Co., Inc. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Liquid Conditioning Corp. 
Permutit Co. 

Refinite Corp. 

Ross Valve Mfg. Co. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Carborundum Co., Refractories Div. 

Chicago Bridge & Iron Co, 

Difco Laboratories, Inc. 

Foxboro Co., The 

Infilco, Inc. 

Liquid Conditioning Corp. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry. 

Ozone Processes, Inc. 

Refinite Corp. 

Walker Process Equipment, Inc. 


Finders, Pipe: 
Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 


Fittings, Copper Pipe: 
Dresser Mfg. Co. 

M. Greenberg’s Sons 

Hays Mfg. Co. 


Fittings, Tees, Ells, etc.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 

Dresser Mfg. Co. 

Grinnell Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
R. D. Wood Co. 


Flumes, Steel: 
Chicago Bridge & Iron Co. 


Furnaces: 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Gages, Liquid Level: 
Builders-Providence, Inc. 
Infilco, Inc. 

Simplex Valve & Meter Co. 
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SIMPLEX 
PITOT EQUIPMENT 


The Simplex Pitot Rod, Manometer and Pitot recorder are 
specifically designed for all tests or surveys, where flow of 
water is concerned. These units are portable and yet 
ruggedly designed to withstand the continual movement 
from station to station. 


The modern streamlined, Type PF Pitot 
Rods are now available in standard lengths 
of 26”, 36”, 50” and longer if 
required to accommodate any diameter of 
pipe encountered in modern industrial 
plants. 


Normally the Simplex Outfit #1, consist- 
ing of the Pitot Rod and Manometer, is all 
that is required for a comprehensive water 
waste survey. The portable Type MLC 
Recording Instrument is available for 
those who require a permanent record. 8” 
diameter, even-spaced, circular charts are 
employed with this recorder. 


Simplex Valve and Meter Co. has had long 
experience in conducting water waste sur- 
veys and offers this modern line of survey 
equipment as the finest and most economical 
unit for this purpose. 

We will be pleased to fur- 
nish additional information 
on the use of this equip- 
ment. 


For descriptions 
and full operating 
instructions — 
write for Bulle- 
tin 50. 


SIMPLEX VALVE & METER CO. 


6784 UPLAND STREET e PHILADELPHIA 42, PENNA. 


wit! 


\ 
\ 


LOW COST, ACCURATE 

x WATER SURVEYS 
Water Waste surveys PumP Dis- 

charge Checks « Plant Test Work : 
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Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc. 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 

Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Gates, Shear and Sluice: 

— Drainage & Metal Products, 
In 

telew Valve Mfg. Co. 

R. D. Wood Co. 

Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 


Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 

Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Goosenecks (with or without 
Corporation Stops): 

Grinnell Co 

Hays Mfg. Co. 

A. P. Smith Mfg. Co. 


Greensand (Zeolite): 

(See Zeolite) 

Hose, Suction and Discharge: 
Edson Corp. 

Hydrants: 

A. D. Cook, Inc. 

M. Greenberg’s Sons 
Kennedy Valve Mfg. Co. 

John C. Kupferle Foundry Co. 
Ludlow Valve Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 

Ross Valve Mfg. Co. 

Vogt Bros. Mfg. Co. 

R. D. Wood Co. 


Hydrogen Ion Equipment: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Iron Removal Plants: 
American Water Softener Co. 
American Well Works 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Liquid Conditioning Corp. 
Ozone Processes, Inc. 
Permutit Co. 

Refinite Corp. 


Jointing Materials: 

Atlas Mineral Products Co. 
Michael Hayman & Co., Inc. 
Hydraulic Development Corp. 
Lead Industries Assn. 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Co. 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co 


Laboratory Furniture: 
E. H. Sheldon Co. 


Lead Sheet: 
Lead Industries Assn. 


Lead Wool: 
Lead Industries Assn. 


Lime Putty Plants: 
Chicago Bridge & Iron Co. 


Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 


Manometers, Rate of Flow: 
Builders-Providence, Inc. 
Simplex Valve & Meter Co. 


Meter Boxes: 

H. W. Clark Co. 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


Meter Couplings and Yokes: 
Badger Meter Mig. Co. 

H. W. Clark Co. 

Dresser Mfg. Co. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 

A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meter Washers: 
Mabbs Hydraulic Packing Co. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Foxboro Co., The 

Infilco, Inc. 

Simplex Valve & Meter Co. 

R. W. Sparling 


Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 
A. P. Smith Mfg. Co. 

R. W. Sparling 
Worthington-Gamon Meter Co. 


Motors, Electric, Gasoline & 
Gas: 

General Electric Co. 

Ozonation Equipment: 

Ozone Processes, Inc. 


Packing, Rawhide: 

Mabbs Hydraulic Packing Co. 
Penstocks, Steel: 

Chicago Bridge & Iron Co. 
Pipe, Asbestos-Cement: 
Tohns-Manville Corp. 

Keasbey & Mattison Co. 
Pipe, Brass: 

American Brass Co, 


Pipe, Cast Iron (and Fittings) : 


American Cast Iron Pipe Co. 
Cast Iron Pipe dam 
Central Foundry Co. 

James B. Clow & Sons 

Grinnell Co. 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn 
Central Foundry Co. 

James B. Clow & Sons 

Preload Corp. 

United States Pipe & Foundry Co 
& Pipe Corp 
R. D. Wood Co. 


Pipe Coatings and Linings: 
The Barrett 

W. A. Briggs Bitumen Co. 
Cast Iron Pipe Kesearch Assn 
Centriline Corp. 

Preload Corp. 

Reilly Tar & Chemical Co. 
Wailes Dove-Hermiston Corp 


Pipe, Concrete: 


American Pipe & Construction Co. 


Lock Joint Pipe Co. 

Pipe, Copper: 

American Brass Co. 

Pipe Cutting Machines: 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Lead: 

Lead Industries Assn. 

Pipe, Steel: 

— Drainage & Metal Products, 


Chicago Bridge & Iron Co. 


Plugs, Removable: 
James B. Clow & Sons 
Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 


Pumps, Chemical Feed: 
Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 

American Well Works 

A. D. Cook, Inc. 

Layne & Bowler, Inc. 

Peerless Pump Div. 

Worthington Pump & Mach. Corp 


Pumps, Diaphragm: 
Dorr Co. 

Edson Corp. 
Proportioneers, Inc. 


Pumps, Hydrant: 

Edson Corp. 

Jos..G. Pollard Co., Inc. 
Pumps, Hydraulic Booster: 
Ross Valve Mfg. Co. 


Pumps, Sump: 

A. D. Cook, Inc. 

DeLaval Steam Turbine Co 
Peerless Pump Div. 
Pumps, Turbine: 

A. D. Cook, Inc 

DeLaval Steam Turbine Co. 
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De Laval Labyrinth 
Wearing Rings 


De Laval Labyrinth Wearing Rings minimize leakage from discharge 
back to suction. The sealing action of these rings is accomplished by 
the use of large clearance, tortuous labyrinth passages and does not 
depend upon close mechanical clearances, such as required for plain flat 
rings. Because of the larger clearances and reduced flow, the effec- 
tiveness of the De Laval labyrinth ring is but little diminished by wear, 
resulting in sustained efficiency for long periods. When selecting pumps 
for lowest ultimate cost, look for the De Laval Labyrinth Wearing Ring. 
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Layne & Bowler, Inc. 

Peerless Pump Div. 

Worthington Pump & Mach. Corp. 

Recorders, Gas Density CO:, 
NHs3, SO2, ete.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc. 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Refractories: 
Carborundum Co., Refractories Div. 


Rust Prevention: 

Electro Rust-Proofing Corp. 
Philadelphia Quartz Co. 
Rusta Restor Div. 

Sand Expansion Gages: 
(See Gages) 

Sand, Filtration: 

(See Filtration Sand) 
Sleeves: 

(See Clamps) 


Sleeves and Valves, Tapping: 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Liquid Conditioning Corp. 
Permutit Co. 


Soda Ash: 
Mathieson Alkali Works (Inc.) 
Solvay Sales Corp. 


Sodium Hexametaphosphate: 
Calgon, Inc. 


Sodium Silicate: 
Philadelphia Quartz Co. 


Softeners: 

American Water Softener Co. 

Belco Industrial Equipment Div. 

Dorr Co. 

Graver Tank & Mfg. Co., Inc. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Permutit Co. 

Refinite Corp. 

Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Permutit Co. 

Refinite Corp. 

Tennessee Corp. 

Zeolite Chemical Co. 

Special Vessels: 

Chicago Bridge & Iron Co. 

Stacks: 

Chicago Bridge & Iron Co. 

Standpipes, Steel: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 


Steel Plate Construction: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Storage Tanks: 

Chicago Bridge & Iron Co. 


Pittsburgh-Des Moines Steel Co. 


Strainers, Suction: 

M. Greenberg’s Sons 

R. D. Wood Co 

Swimming Pool Sterilization: 

Omega Machine Co. (Div., Build- 
ers Iron Fdry.) 

Ozone Processes, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Switchgears: 

General Electric Co. 


Tanks, Mixing: 
Chicago Bridge & Iron Co. 


Tanks, Steel: 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Tapping Machines: 

Hays Mtg. Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

American Water Softener Co. 

Industrial Chemical Sales Div. 

Infilco, Inc. 

Liquid Conditioning Corp. 

Ozone Processes, Inc. 

Proportioneers, Inc. 

Refinite Corp. 

Wallace & Tiernan Co., Inc. 

Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 

Simplex Valve & Meter Co. 

Transformers: 

General Electric Co. 

Turbidimeters: 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 

Turbines, Steam: 

DeLaval Steam Turbine Co. 

General Electric Co. 


Turbines, Water: 

DeLaval Steam Turbine Co. 

Valve Boxes: 

Central Foundry Co. 

Ford Meter Box Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valve Inserting Machines: 

A. P. Smith Mfg. Co. 

Valves, Altitude: 

Northrop & Co., Inc. 

Ross Valve Mfg. Co., Inc. 

Simplex Valve & Meter Co. 

Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

A. D. Cook, Inc. 

M. Greenberg’s Sons 

R. D. Wood Co 

Valves, Detector Check: 

Hersey Mfg. Co. 

Grinnell Co. 

Valves, Electrically Operated: 

Kennedy Valve Mfg. Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 
Northrop & Co., Inc. 
Ross Valve Mfg. Co., Inc. 


Valves, Gate: 

Dresser Mfg. Co. 

Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 

M & H Valve & Fittings Co. 
Mueller Co. 


INDEX TO ADVERTISERS’ PRODUCTS 


A. P. Smith Mfg. Co. 
Vogt Bros. Mfg. Co. 


R. D. Wood Co. 

Valves, Hydraulically Oper. 
ated: 

Kennedy Valve Mfg. Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 

Valves, Large Diameter: 


Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valves, Regulating: 
Northrop & Co., Inc. 
Ross Valve Mfg. Co. 


Valves, Swing Check: 
M. Greenberg’s Sons 
Grinnell Co. 

Ludlow Valve Mfg. Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co 


Vibrators (Chemical Feeding) : 
Syntron Co. 


Waterproofing 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
A. D. Cook, Inc. 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Macbeth Corp. 

Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Water Treatment Plants: 
American Water Softener Co 
American Well Works 

Chicago Bridge & Iron Co. 
Dorr Co. 

Graver Tank & Mfg. Co., Inc. 
Hungerford & Terry, Inc. 
Infilce, Inc. 

Liquid Conditioning Corp. 
Ozone Processes, Inc. 
Pittsburgh-Des Moines Steel Co 
Refinite Corp. 

Walker Process Equipment, Inc. 
Wallace & Tiernan Co., Inc. 


Water Waste Detection: 
Pitometer Co. 


Well Acidizing: 
Dowell Incorporated 


Well Drilling Contractors: 
A. D. Cook, Inc. 
Layne & Bowler, Inc. 


Well Screens: 
A. D. Cook, Inc. 


Wire & Cable, Electric: 
General Electric Co. 


Wrenches, Ratchet: 
Dresser Mfg. Co. 


Zeolite: 

American Water Softener Co 
Belco Industrial Equipment Div. 
Hungerford & Terry, Inc. 
Infilco, Inc. 

Liquid Conditioning Corp. 
Permutit Co. 

Refinite Corp. 

Zeolite Chemical Co. 
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Welded steel reservoirs are often used to provide gravity 
water pressure where natural elevations are available 
close enough to the area they serve so that friction head 
losses do not offset the head gained by elevation. The 
1,000,000-gal. installation illustrated above provides grav- 
ity pressure in the distribution system at Ashland, Pa. 
It is of welded construction and has an ellipsoidal roof 
that gives it a streamlined appearance. The Ashland 
system consists of ten miles of distribution mains and 
five miles of transmission mains serving 2242 customers 
and 121 fire hydrants. The average daily water con- 
sumption is 700,000 gallons. 


Write our nearest office for estimating figures on steel 
reservoirs or elevated steel tanks when planning water- 
works improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA CLEVELAND 
PHILADELPHIA NEW YORK DETROIT WASHINGTON 
SAN FRANCISCO HOUSTON ATLANTA LOS ANGELES 
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VE 
ON VALVE 


1 flow in the 


MPIRE 


, the swing action compounding 
Empire Compound meter auto- 
matically says “‘stop”’ of |/go”’ to internal flow streams. At 
low flow rates, in the closéd position, it diverts water to the 
oscillating piston meter unit where it is accurately measured. 
When the volume reaches a point where it can be measured 
accurately by the propeller meter, the quiet and long wear- 
ing valve automatically swings fully open. A counter- 
balanced construction feature prevents chattering and 
keeps pressure absorption at a minimum. Its simplicity 
eliminates the mechanical complications common to the 
valves normally used in this type of meter. 

The swing action valve is but one of many exclusive features 


in the only single register compound meter on the market. 
To get the whole story write for Bulletin W-803. 


“WITH THE SWEEP 
| 

POS 

SWING 


directs inte 


PITTSBURGH 


Like a railroad semapha 
valve in the Pittsburgh 


fie > ~ 


PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH 8, PA. 
Atlanta, Boston, Chicago, Houston, Kansas City, 
Los Angeles, New York, Pittsburgh, San Francisco, 
Seattie, Tulsa 


i LARGE FLOWS MEASURED BY PROPELLER METER | 
a % 

= 
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@ The installation of Prestressed 
Concrete Cylinder Pipe offers no ex- 
ception to the Lock Joint Pipe Com- 
pany’s general practice of setting up 
temporary manufacturing plants 
near the location of projects—and 
using a maximum of local labor and 
local materials. 

All necessary equipment for the 
manufacture of this high head pipe 
is transported tothe temporary plant 
where the cylinder is fabricated, 
tested and lined with a substantial 
thickness of concrete. After a proper 
curing period, the lined cylinder is 
tension wrapped with high tensile 


SCOPE OF 
SERVICES 


wire and protected from corrosion 
by a mortar coating. 

Experience on major installations 
in various parts of the country has 
proven that Lock Joint Prestressed 
Concrete Cylinder Pipe offers many 
important advantages—higher pres- 
sures in a greater range of sizes, in- 
creased elasticity, minimum weight, 
excellent performance and maximum 
water-tightness. You can profit by 
this experience if you consult us on 
all your pipeline problems. 


A Hazen-Williams Hydraulic Slide Rule will 
be sent upon request with our compliments. 


LOCK JOINT PIPE COMPANY 


Established 1905 
P.0. BOX 269, EAST ORANGE, NEW JERSEY 


Denver, Colo. + Chicago, Ill. + Kenilworth, N J. 

Kansas City, Mo. + Rock Isiand, Ill. + Joplin, Mo. 

Volley Park, Mo. - Cleveland, Ohio + Hartford, Conn. 
Navarre, Ohio 


Lock Joint Pipe Company specializes in manu- 
facture and installation of Reinforced Concrete 
Pressure Pipe for Water Supply and Distri- 
bution Mains in a wide range of diameters as 
well as Concrete Pipe of al' types for Sanitary 
Sewers, Storm Drains, Culverts and Subaque- 
ous lines. 


ADVANTAGES OF PRESTRESSED CONCRETE CYLINDER PIPE-NO4 
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Original Woodcut by Lynd Ward 


Rugged pipe for rugged terrain! In our labora- 
tories, and throughout its production, we see to 
it that U. S. Cast Iron Pipe is ‘“‘long’’ on strength 
factors—beam strength, bursting strength, and 


high resistance to ex- 


ternal loads. Given the 


good laying practise 


that rough country and 


east iron 


heavy fills call for, you 


can count on U. S. Cast 
Iron Pipe living up to 

: ices: Burlington, N. J. 


its reputation for long 


and reliable service. 
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Alco Products Div. of American Locomo- 
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Camp, Thomas R. 
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Metcalf & Eddy 


Consoer, Townsend & Assoc. 

Gannett Fleming Corddry & 
Carpenter, Inc. 

Goff, William A. 

Greeley & Hansen 

Havens & Emerson 

Haydock, Charles 


Knowles, Morris, Inc. 


Murray Laboratory 


Parsons, Brinckerhoff, Hogan & 
Macdonald 
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Pitometer Co. 

Regester, Robert T. 

Sanborn & Fitzpatrick 

Sirrine, J. E. & Co. 

Stanley Eng. Co. 

Stilson, Alden E. & Assoc. 

Ward & Strand 

Weston & Sampson 

Whitman, Requardt & Assoc. 
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REPRESENTA 


can help you 


make your meter shop 


es, your Trident Representa- 
tive is a good man to know — 


helpful, cooperative, experienced ; 


with a wide knowledge of modern e 
water meter repairing and testing 
and general meter-shop practice. ~ 


Don’t hesitate to call him in to 


TO IMPROVE your meter 
repair program 


TO PLAN your meter shop 
for maximum efficiency 


TO MAKE meter records 
work for you 


TO GET THE BEST OUT OF 
YOUR METERS! 


work with you. Another way to 
get the information you want is to 
send for our Booklet “Planned 
Meter Repair and Testing” —con- 
tains a wealth of practical infor- 


mation on this important subject. 


DENVER. DALLAS. KANSAS CITY. LOUISVILLE. ATLANTA. BOSTON. 
Neptune Meters, Lid.. Long Branch. Ont.. Canede 


NEPTUNE METER COMPANY © 50 West 50th Street New York 20, N.Y. 
Bresch Offices in CHICAGO. SAN FRANCISCO, LOS ANGELES. PORTLAND. ORE.. 
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Cast Iron Pipe 


Manufactured in Sizes 2” to 96”— 


Bell and Spigot Pipe Special Castings 
Flanged Pipe Flexible Joint Pipe 
Short Body B. & S. Specials 


Warren Spun Centrifugally Cast Iron Pipe 


_ Warren Foundry & Pipe Corp. 
and 


Warren Pipe Co. of Massachusetts, Inc. 


Works 


Phillipsburg, N. J. 
Everett, Mass. 


| Sales Offices 


11 Broadway, New York 4, N. Y. 
75 Federal St., Boston 10, Mass. 


Vii 


| 
| 
| 
| 
| 
| 
| 
| = 
| 


COMING MEETINGS — 1947 


January 17—New York Section Annual Midwinter Luncheon Meet- 
ing at Hotel Commodore, New York, N. Y. (12:30 
p.M.) Secretary, R. K. Blanchard, Vice-Pres., Nep- 
tune Meter Co., 50 W. 50th St., New York 20, N. Y. 


March 13-15—Minnesota Section at Lowry Hotel, St. Paul, Minn. 
Secretary, R. M. Finch, 416 Flour Exchange Bldg., 
Minneapolis 15, Minn. 


April 10-11—New York Section at Statler Hotel, Buffalo, N. Y. 
Secretary, R. K. Blanchard, Vice-Pres., Neptune Meter 
Co., 50 W. 50th St., New York 20, N. Y. 


17-18—lIllinois Section at Congress Hotel, Chicago, Ill. Sec- 
retary, H. A. Tolburg, 2020 S. 5th St., Springfield, IIl. 


25-26—Montana Section at Havre, Mont. Secretary, C. W. 
Brinck, Montana State Board of Health, Helena, Mont. 


A.W.W.A. 1947 CONFERENCE 
San Francisco — July 21-25 


Exhibits and Technical Meetings in Auditorium 
Accommodations in Fifteen Hotels 


NOTE: No hotel reservations will be made until February 1, 1947. 
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Water Meter 


Guarantee 


Accurate Registration 


Long Service 


and 


Satisfactory Performance 


HERSEY MANUFACTURING COMPANY 
SOUTH BOSTON, MASS. 


BRANCH OFFICES: NEW YORK « PORTLAND, ORE. 
PHILADELPHIA + ATLANTA «+ DALLAS « CHICAGO 
SAN FRANCISCO + LOS ANGELES 
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“I can't afford to be Zaz an adequate supply” 


With seasonal high waters and their concurrent taste 
and odor problems a constant threat, don’t be caught short 
with an inadequate supply of Aqua Nuchar Activated Carbon. 

Many water plant operators forestall consumer com- 
plaints by constant small dosages of Aqua Nuchar Activated 
Carbon. This prevents a sudden taste or odor condition 
from getting out of control, as a relatively small increase in 
the amount of Aqua Nuchar will quickly restore the palata- 
bility of the water. 

Aqua Nuchar Activated Carbon should really be con- 
sidered as the best type of taste and odor insurance available. 
A survey of water plants using Aqua Nuchar Activated Car- 
bon year in and year out has shown that the average cost of 
producing palatable water is less than two cents per capita | 
per year. | 

Can you afford to be without an adequate supply? If 
you are not a regular user of Aqua Nuchar, write to our 
nearest office for the location of our nearest warehouse stocks. 
On your next order you'll be agreeably surprised at the 
prompt service we can give on Aqua Nuchar. 


USTR CHEMICAL, SALES. 


WIVISION WEST VIRGINIA Fa AND PAPER COMPANYS 
BLDG. 844 LEADER 

PAW CLEVELAND 14, OHIO 


| INDUSTE 
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WELL MATCHED 
RUNNING MATES 


For Water Treatment Projects 


Squarex Clarifier 


Dorrco Flocculators and Dorrco Squarex Clarifiers 
at Lovisville, Ky. Consulting Engineers: Alvord, 
Burdick & Howson, Chicago. 


Dorrco Flocculators and Dorrco Squarex Clarifiers — cast in block in a single 
monolithic structure — are ideal running mates for efficient water treatment. 


First, flocculation to give a rapidly-settling precipitate or agglomerate. Then 
sedimentation, yielding a well conditioned filter feed and a low-moisture sludge. 


Dorrco Flocculators pay for themselves in a very few years through chemical and 

other savings. Square sedimentation tanks mean inexpensive, common wall construction— 
less cost per unit of area or volume —a compact, attractive layout and a 

minimum of pipe lines and channels. 


| Numerous cost comparisons definitely favor this arrangement, successfully adopted 
by Kansas City, Mo., Louisville, Ky., Metropolitan Water District of 
Southern California, and many others. @ 062 


THE DORR COMPANY, ENGINEERS 


WEW YORK 27. Ave CHICAGO 1, ILL 221 Ne. 
ATLANTA 3, GA et Bide DENVER 2, COLO Coope 
TORONTO 1, ONT. . 80 Richmond St. W LOS ANGELES 14, CAL. 811 West 7th St. 


RESEARCH AND TESTING LABORATORIES WESTPORT, CONN. 
SUGAR PROCESSING: PETREE & DORR DIVISION, S70 LEXINGTON AVENUE, NEW YORK 22 
ADDRESS ALL INQUIRIES TO OUR NEARES® DFFICE 4 
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Jointed for ... 
Permanence 


with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “‘jointing material’’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75% 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 
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